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DECLARATION OF HOLLIN KRETZMANN

I, Hollin Kretzmann, declare:

1. I am a staff attorney employed by the Center for Biological Diversity (“Center”)
and act as counsel for the organization in this action. I am admitted to practice law in California. I
make this declaration based on my own personal knowledge and, if called upon to testify, could
and would do so competently.

2. Exhibit A attached hereto is a copy of a July 15, 2015 joint letter from the
California Department of Conservation, Division of Oil, Gas and Geothermal Resources
(“DOGGR”) and the California State Water Resources Control Board to the U.S. Environmental
Protection Agency (“EPA”), Region IX, available on the California Department of Conservation’s
official website at

ftp://fip.consrv.ca.gov/pub/oill/UIC%20Files/Julv%2015%202015%20U8%20EP A%20Deliverab

le.pdf (last accessed June 29, 2016). Under my direction and control, a true and correct copy of
this document was attached to this Declaration as Exhibit A.

3. Exhibit B attached hereto is a copy of an April 19, 2016 letter from EPA Region
IX’s Michael Montgomery to DOGGR’s Kenneth Harris, Jr., available on EPA’s official website
at

https://'www.epa.gov/sites/production/files/2016-05/documents/epa-letter-to-doggr-inforequest-a

g-ac-swrch-doger-2016-04-19.pdf (last accessed June 29, 2016). Under my direction and control,

a true and correct copy of this document was attached to this Declaration as Exhibit B.
I declare under penalty of perjury under the laws of the State of California that the

foregoing is true and correct.

DATED: June 29, 2016

il

HOLLIN N. KREFZMANN
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EDMUND G. BROWN JR., GOVERNOR

DEPARTMENT OF CONSERVATION w

Managing California’'sWorking Lands
DIVISION OF OIL, GAS, & GEOTHERMAL RESOURCES Water Boards

July 15, 2015

Mr. Michael Montgomery

United States Environmental Protection Agency — Region 1X
75 Hawthorne Street

San Francisco, CA 94105-3901

Dear Mr. Montgomery:

We are continuing to forge through our review of the status of active injection wells,
receive operator information concerning aquifer exemption proposals, and work on
several other agreed tasks necessary to update California’s Class Il underground
injection program.

As part of this ongoing effort, we agreed to submit the following to you by today: (1) a
preliminary assessment of whether data currently supplied to us demonstrates that
each of the aquifers historically treated as exempt presently meets the criteria for an
aquifer exemption; (2) a plan and timeframe for addressing the closure of those
injection wells for which there is insufficient evidence that the zone of injection meets
the criteria for an aquifer exemption; (3) a detailed plan for Class Il program
improvements; and (4) an outline of our intended course of action for obtaining public
comment on our aquifer exemption communications.

Each of these items is addressed, in turn, below. We conclude with updates on a
variety of related items.

1. Preliminary Assessment of 11 Aquifers Historically Treated As Exempt

Attachment 1 to this letter is the Division’s Preliminary Assessment of Eleven Aquifers
Historically Treated As Exempt. It discusses, by field and formation, the following
information for each aquifer: (1) the number and location of injection wells; (2) the
concentration, in milligrams per liter, of total dissolved solids (TDS) that is
representative for each aquifer; (3) the TDS of the injected fluids for each aquifer; (4)
the depth of injection historically; and (5) volumes injected since 1983, in barrels.

One of the eleven aquifers, the undifferentiated aquifer in Wild Goose Field, may

have TDS in excess of 10,000 mg/L. If so, it would not be considered a USDW and
thus would require no evaluation at this juncture. As for the remaining aquifers, the
Division’s preliminary assessment is that most or all may not meet the criteria for an
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Mr. Michael Montgomery
July 15, 2015
Page 2

aquifer exemption. Currently available information indicates that, aside from the
undifferentiated aquifer in Wild Goose Field, the aquifers contain between 400 and
3,325 mg/L total dissolved solids, and are found at depths as shallow as 200 feet and
not deeper than 3,000 feet. However, there are residual water quality questions to be
resolved concerning these aquifers that may support exemptions, and we are
continuing to work with operators to resolve data gaps.

Five of the eleven aquifers appear to have no wells actively injecting. The Division
believes it is unlikely that any operator will endeavor to collect and present new
information regarding those aquifers. The Division will likely conclude its evaluation of
those aquifers sooner than it will for the aquifers in which injection is occurring. We
will continue to be in regular communication and provide you with updates on our
progress as we go.

The Division has been in communication with the operators that have injection wells
in these aquifers to see if they have any additional information that would support a
determination that an aquifer, or part of an aquifer, meets the aquifer exemption
criteria. Although the Division has yet to receive complete information supporting
such a determination, the Division believes it is likely that it will be receiving such
information for at least one of the 11 aquifers. If information is in fact presented that
the Division and State Water Board agree would support a determination that an
aquifer, or part of an aquifer, meets the criteria for exemption, the Division will
conduct a public process, including a joint hearing with the State Water Board. It will
then submit its final determination to U.S. EPA.

Likewise, if it becomes clear that operators cannot provide information that supports a
determination that an aquifer meets the criteria for exemption, the Division will deem
its evaluation complete for that aquifer. At that point, the Division will issue public
notice proposing a determination that the aquifer fails to meet the criteria for
exemption, and allow for public comment on that proposed determination. After
completing the public participation process, the Division will submit its final
determination to the U.S. EPA and request that it take appropriate action as to the
exempt status of that aquifer.

2. Plan and Timeframes for Addressing the Closure of Injection Wells for Which
There Is Insufficient Evidence That the Receiving Aquifer Meets the Criteria for an
Aquifer Exemption

Under the plain language of our emergency regulations and proposed permanent
regulations, improper injection activity must end by the relevant deadline agreed to by
our respective agencies unless the activity is within a duly-approved aquifer
exemption. We fully intend to adhere to the timeframes created by these regulations.
Where no exemption is obtained going forward, either because exemption criteria are
not met, or because the submittal of relevant data did not occur in time for any of the
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Mr. Michael Montgomery
July 15, 2015
Page 3

three involved agencies to reasonably act, such injection must end until an
appropriate exemption is obtained. (Cal. Code Regs., Tit. 14, §§ 1760.1, 1779.1.)

If an affected operator fails to obtain an aquifer exemption by the relevant time, the
operator would be in violation of the regulations, and be subject to a notice of violation
and order to comply, as warranted.

Of course, injection wells can be, and have been, shut in prior to the applicable
deadline under our regulations. As you know, we have been focusing our energies
on identifying wells in proximity to waters of beneficial use before widening our review
to other wells, and have obtained the shut in of 23 wells to date, either by order or by
agreement with the operator. We are continuing to review wells in potential proximity
to beneficial uses and will obtain permit relinquishments or issue shut-in orders as
warranted.

3. Detailed Plan for Class Il Program Improvements

The Division’s current plan to address UIC Program improvements, including actions
taken to date, a project by project review, rulemaking, training, monitoring and
compliance and other activities is set forth in Attachment 2 to this letter, Plan for
Class Il Improvements.

4. Pubilic Participation in Aquifer Exemption Process

Though not explicitly required at this juncture, in Attachment 3 to this letter, Public
Participation Process For Aquifer Exemption Proposals, we generally describe for you
our intended course of action for providing interested members of the public with
notice of, and an opportunity to comment upon, our intention to recommend an
exemption or state that exemption criteria have been met in a given case.

5. Other Matters

In our discussions, we agreed to a “soft” or “target” deadline of July 15 for the State to
submit to you all applications for aquifer exemptions for wells scheduled to be shut in
by October 15, 2015. As we recently discussed with you, to date we have not
received adequate data to prepare an aquifer exemption application for the aquifers
associated with this deadline.

Once we finish our work with those operators who submit packages, the packages
will be circulated to the State Water Board and other interested administration
officials. If there is agreement that an aquifer exemption application should go
forward, the application will be scheduled for a 30 day notice and public comment
period before it is finally sent to your agency for a final determination.
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Mr. Michael Montgomery
July 15, 2015
Page 4

As we recently confirmed to you, we have made it clear to the operators in workshops
and in our regulations that (1) the earlier their data packages get to us, the more likely
they will be to obtain a final determination from US EPA prior to any deadline to shut
in certain classes of wells, and (2) that where no exemption is obtained by the
deadline, operations must be shut in.

We trust you will contact us with any questions or concerns, and we look forward to

our further discussions of the process as we work together to improve California’s
Class Il program.

Sincerely, Sincerely,

{jf
Steve Bohlen Jonathan Bishop
State Oil and Gas Supervisor Chief Deputy Director
Division of Oil, Gas and Geothermal State Water Resources Control Board
Resources
Aftachments

cC: Cliff Rechtschaffen, Senior Advisor, Governor’s Office
John Laird, Secretary, California Natural Resources Agency
Matthew Rodriquez, Secretary, California Environmental Protection Agency
David Bunn, Director, California Department of Conservation
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Division of QOil, Gas, and Geothermal Resources

Preliminary Assessment of Eleven Aquifers Historically Treated as Exempt

July 15, 2015

Executive Summary and Spreadsheet p. 2

Preliminary Assessment p. 4
Aquifers by field:formation
South Tapo Canyon: Pico p. 5
Blackwell's Comer: Tumey p. 7
Kern Bluff: Kern River p. 10
Kern Front: Santa Margarita p. 14
Kern River: Chanac p. 18
Kern River: Santa Margarita p. 22
Mount Poso: Walker p. 26
Round Moutain: Olcese p. 37
Round Mountain: Walker p. 48
Bunker: Undifferentiated p. 59
Wild Goose: Undifferentiated p. 62
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Executive Summary

The Division of Qil, Gas and Geothermal Resources has made a preliminary evaluation of
whether current data support a determination that the eleven aquifers historically treated as
exempt currently meet the criteria for an aquifer exemption.

The eleven aquifers historically treated as exempt, and significant relevant data for each, are as
follows:

s The South Tapo Canyon field - the Pico formation (no longer being used);
Injection Wells: 0 TDS: 1,900 ppm NaCl Depth: 0- 1,000’
e The Blackwell’s Corner field - The Tumey formation (no longer being used);
Injection Wells: 0 TDS: 2,100 -2,600 mg/| Depth: 945’ — 1,473
e The Kern Bluff field — the Kern River formation (no longer being used);
Injection Wells: 0 TDS: 400 — 900 mg/l Depth: 0- 200’
e The Kern Front field — the Santa Margarita formation;
Injection Wells: 13 TDS: 460 - 2,318 mg/l Depth: 2,197’ — 2,840’
« The Kern River field -the Chanac formation;
Injection Wells: 12 TDS: 926 - 3,325 mg/l Depth: 425’ — 1,335
e The Kern River field — the Santa Margarita formation;
Injection Wells: 32 TDS: 490 — 1,584 mg/| Depth: 760’ — 2,285
¢« The Mount Poso field — the Walker formation;
Injection Wells: 5 TDS: 1,069 mg/I Depth: 1,740’ — 1,796’
+ The Round Mountain field — the Olcese formation;
Injection Wells: 6 TDS: 2,693 mg/I Depth: 710’ — 850°
¢« The Round Mountain field - the Walker formation;
Injection Wells: 30 TDS: 2,335 mg/l Depth: 1,890’ — 2,590°

e The Bunker Gas field - all aquifers within the field that are not in a hydrocarbon
producing zone (no longer being used);

Injection Wells: 0 TDS: 1,215 mg/I Depth: 3,000’

e The Wild Goose field - All aquifers within the field that are not in a hydrocarbon
producing zone (no longer being used);

Injection Wells: 0 TDS: 2,800 -5,000* mg/I Depth: 2,700’ - 3,400°
*More recent analysis indicate TDS around 24,000 mg/I

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 2
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Key portions of the above data, in spreadsheet form:

Historically Treated as Exempt Aquifers Snapshot

Historic Volumes

Number of Active Total Dissolved Solids of Total Disolved Solids of Injected Since 1983 in
Field Eormation Injection Wells Formation Injected Fluid Depth Barrels
South Tapo Canyon Pico 0 1,900 ppm Na(l 600 ppm NaCl 1,000' 0
Blackwell's Corner Tumey 0 2,100 - 2,600 mg/| 29,000 ppm NaCl 945' - 1,475' 2,425
Kern Bluff Kern River 0 400 - 900 mg/I 600 mg/| 200 5,816,190
Kern Front Santa Margarita 13 460 - 2,318 mg/| 360 - 6,400 mg/| 2,197 - 2,840 151,820,215
Kern River Chanac 12 926 -3,325 mg/| 491 - 2,000 mg/| 425' - 1,335' 568,087,463
Kern River Santa Margarita 32 490 - 1,584 mg/| 491 -74,924 mg/| 760" - 2,285' 799,041,272
Mount Poso Walker 5 1,069 mg/| 650 mg/| 1,740'- 1,796' 63,777,556
Round Moutain Olcese 6 2,693 mg/| 1,900 mg/| 710" - 850" 160,798,008
Round Mountain Walker 30 2,335 mg/I 1,600 - 2,900 mg/| 1,890'- 2,590 1,529,910,014
Bunker Undifferentiated 0 1,215 mg/| 10,675 - 11,025 ppm Chloride 3,000 51,454
Wild Goose Undifferentiated 0 24,349 mg/| 24,349 mg/| 2,700' - 3,400' 0
Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 3
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Division of QOil, Gas, and Geothermal Resources

Preliminary Assessment of Eleven Aquifers Historically Treated as Exempt

July 15, 2015

The US EPA, State Water Board, and the Division have agreed that the State will
submit an evaluation of each of the 11 Historically Treated as Exempt (HTAE) aquifers
with a preliminary assessment as to whether current data would support a determination
that the criteria for an aquifer exemption are met.

11 HTAE aquifers historically treated as exempt are as follows:

¢ The

Pico formation within the boundaries of the South Tapo Canyon field (no

longer being used);

e The

Tumey formation within the boundaries of the Blackwell’s Corner field (no

longer being used);

e The
e The
e The
e The
e The
e The
e The

Kern River formation within the boundaries of the Kern Bluff field;
Santa Margarita formation within the boundaries of the Kern Front field;
Chanac formation within the boundaries of the Kern River field;

Santa Margarita formation within the boundaries of the Kern River field;
Walker formation within the boundaries of the Mount Poso field;
Olcese formation within the boundaries of the Round Mountain field;

Walker formation within the boundaries of the Round Mountain field;

e All aquifers within the Bunker Gas field that are not in a hydrocarbon producing
zone and that have groundwater that has less than 10,000 TDS (no longer being
used); and

o All aquifers within the Wild Goose field that are not in a hydrocarbon producing
zone and that have groundwater that has less than 10,000 TDS (no longer being
used).

More detail on each aquifer is set out below.

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 4
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South Tapo Canyon Field, Pico Zone, Ventura District

1) Number of disposal wells permitted in the zone:
0

2) Number of active producers:
0

3) Depth of the zone across the field:
At the surface on the south side of the field to 1,000 " below surface depth on the
north side. There are opposing thrust faults therefore, there is a wide range in
zone depth across the field. Zone dips to the north across the field. This is based
on the data sheet.

4) Volumes Injected Historically since 1983:
None. District confirmed that there is no documentation that injection ever
historically occurred in the Pico zone. The 5/17/1985 EPA letter contradicts this
and indicates that injection did occur starting in 1948 and 1,903,000 Bbis was
historically injected in this zone.

5) TDS of zone:
1,900 ppm NaCl according to 5/17/1985 EPA letter

6) TDS of injection water:
600 ppm NaCl according to the 5/17/1985 EPA letter

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 5
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CALIFORNIA DIVISION OF OIL AND GAS ‘ o TAPO CANYON, SOUTH

Ventura County

LOCATION: 32 miles northeasterly of Ventura
TYPE OF TRAP: Faulted anticline
ELEVATION: 2,440

DISCOVERY DATA

—

. : T Tt @y ]
) production L
: : S : . . Off | Gas | Dateof
Zone Present operator and well name |- Original operator and well name Sec. T.&R. B&M| (sbl) | iMich | completion
Terry Crodn Central Petvoleum Corp. "Tapo™ 2 Terry and Jensen "Tapo" 2 13 3N 18¥W | 5B | 720 | - 100 | Feb 1953
Znd Sespe Union 0il Co. of Calif; “South Tapo- Union 0il Co, of Calif., "SimiM 11-7 7 34 18% | g 991 411 | Jul 1954
: ' Gillibrand" 11-7 oL T . ” -
i i 3rd Sespe R Same as ‘above _Same as above . 7 3N 18 | 8B * * | Jul 1954
i 4th Sesps Same as above Same_as above 7 34 184 | sSB * * 1 Jul 1954
1
’ Remarks::\_ * ‘Ini:ial production £rom the md, 3rd and 4th Sespe zones was commingled.
i
!
DEEPEST ¥ELL DATA
v L L ) :AA;_ Date . Depth . At total depth | i
/ Présent operator and weliname ~ < Orlginal operator and well name started | Sec. T.&R. [B& M (feat Strata Age -
' Havenstrite 0il Co. "Tapo" 1 . : Same - e Jan 1949 13 3N 184 | 58 | 8,394 | Liajas’ ‘{ Eocene -
. R
:
H
i PRODUCING ZONES . .
20 - i Average Average net | .. Geol Oil gravity Salinity of j
% - depth thigknes = cologle =API) or zone water - Class BOPE
Zone tfeet) feet): - Age Formatton Gas (btu) ar/gal required
| Terry 2,200 60 | Miocene Modelo 32 *50 | I
{ 2nd Sespe 1,800 > 70 | Dligocene Sespe 18 1,030 II
N 3rd Sespe 1,880 220 Oligocene Sespe - 18 1,030 11
4th Sespe - 2,200 180 | Oligocene -| Sespe : 18 1,030 II -
| R
{
| R
%,
i PRODUCTION DATA (Jan. 1, 1974) . ) ]
) . 1973 1973 1o . E
1973 Production . Proved Average rumber - ,Cumulallve.productlon Peak ofl production i Total nnmbfzv of wells M;’élvfg'-ém
§ Qi {ubl) Net gas {Mch) Water {bbl} acreage prnduclng wells. Qi1 (bbl) Gas {Mcf) Barrels Year Drilled Completed acreage
| " 40,260 .508 140,374 | 210 , 14 4,352,509 1,905,031 505,009 | 1953 56| 35 240
} / o : ' : J . .

[

STIMULATION DATA (Jan. 1, 1974) - T :
T 17 Cumulative Infection Maximum ‘
Type of - Date " -Water, bbl; Gas, Mecf; number of wells
project started . Steam, bbl !water equlvalent) used for injection

SPACING ACT: Applies

1
!
{
t

BASE OF FRESH WAT) ER Nene
CURRENT CASING PRDGRAM 11 3{4“ Jcem. 100; 7" combination string landed through zone and cemented through parts above zone,

METUOD OF W!\STE DISPGQAL All waste water is in_'; ected into a water-disposal well, *

REMARKS: + Terry zone water is high in b:.carbona.tes and total dissolved solids. A &yclic-steam project was started in 1964 and was discontinued in 1965
-.after the injection of 11 065 bbls. of water (in the form of steam). ’

REFERENCES: Hardoin, J.L., Scuth Tapo Canyon 01l Field, Calif, Div. of 0il and Gas, Summary cf Operations--Calif. il Ficlds, Voi. 44, No. 1 {1958).

Attachment 1, Preliminary Assessment of 11 Aquifers Historiéally Treated As Exempt Page 7
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Blackwell’s Corner Field, Tumey Zone, Bakersfield District office

1) Number of disposal wells permitted in the zone:
0

2) Number of active producers:
0

3) Depth of the zone across the field:
945’ to 1,473’ below surface depth. Zone dips significantly to the Southeast across
the field. Zone truncated by angular unconformity about 2 mile northwest of field.

4) Volumes injected historically since 1983:
2,425 Bbils, last injected on 5/1/1986

5) TDS of zone:

Prior to injection 2,100 — 2,600 mg/l TDS (calculated) according to the 5/17/1985
EPA letter

6) TDS of injection water:
29,000 ppm NaCl according to the 5/17/1985 EPA letter

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 8
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CALIFORNIA DIVISION OF OIL AND GAS BLACKWELLS CORNER OIL FIELD

Kern County

LOCATION: 45 miles northwest of Taft
TYPE OF TRAP: Permeability barrier on zn anticlinal nose
ELEVATION: 700

DISCOVERY DATA

Initial daily
production
oil Gas Date of
Zone Present operator and well name Original operator and well name Sec. T. & R. IB& M| {bbl) | {Mcf) | completion
Devilwater General Crude 03l Co. Oper. "Occidental” 10 Btienne Lang "Occidental" 10-N.W. 30 30 263 198 MD 20 | N.A. | Jun 1944
Agua General Crude 0il Co. Oper. "Occidental” 3 Etienne Lang "Occidental'' 3-N.W. 30 30 265 19E | MD 50 | N.A. | Dec 1943
Grit General Crude 0il Co. Oper. "Occidental" 5 Etienne Lang "Occidental' 5-N.W. 30 30 265 19E| MD 30 | N.A. | Aug 1944
Rematks:
N\
DEEPEST WELL DATA
Date Depth At total depth
Present operator and well name Original operator and well name started Sec. T.&R. [B& M| (feat] Strata Age
The Superior 0il Co. "O.L.C.M 7 Same Jul 19541 30 265 19E| MD | 3,224 | Tumey Oligocene
PRODUCING ZONES
Average Average net Geaol 0ll gravity Saiinity of
dapth L - eotogle (*API} or zone water Class BOFE
Zone {feet] {feet} Age Formation Gas {btu) gr/gal required
Devilwater 700 25 | middle Miocene | Temblor 13 N.A. None
Agua- 1,300 85 | early Miocene | Temblor 14 790 None
Grit 1,400 5 |early Miocene | Temblor 14 790 Nons
PRODUCTION DATA (Jan. 1, 1973}
i 1972 1972 i MaxImum
1972 Production Fraved Average number Cumulative production Peak ofi production Total number of wells proved
Qit {bbi} et gas Wefl Water [bbl) acreage producing wells Ol {bbl) Gas (Mcf) Batrels Year Dritted Completed | acreage
15,659 0 111,178 240 18 813,907 90,521 81,106 ] 1946 63 38 250
STIMULATION DATA (Jan. 1, 1973)
Cumuiative Infection Maximum
Type of Date - Yiater, bbl; Gas, Mcf; number of wells
project started Steam, bbi {water equivalent) used for injection
SPACING ACT: Appliss
BASE OF FRESH WATER: None
CURRENT CASING PROGRAM: 7" cem. above zone; 5 1/2" liner landed through zone.
METHOD OF WASTE DISPOSAL: Evaporation and percolation sumps,
REMARKS: Formerly known as Bhale Hills Area.
REFERENCES: Karmelich, F.J., Biackwells Cowner Oil Field: Calif, Div. 6f 0ii end Gas, Summaxy of Operations--Cslif. Cil Fields, Vol. 37, He. {18515

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 10
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Kern Bluff Field, Kern River Zone, Bakersfield District, East Side

1) Number of disposal wells permitted in the zone:
0

2) Number of active producers:
0

3) Depth of the zone across the field:
Surface depth. Former WD well (APl #02908849) uppermost perf is at200’ depth.

4) Volumes injected historically since 1983:
5,816,190 Bbls, last injected on 6/1/1993

5) TDS of zone:
400 — 900 mg/l according to the 5/17/1985 EPA letter

6) TDS of injection water:
600 mg/l according to 5/17/1985 EPA letter

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 11
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CALIFORNIA DIVISION OF OIL AND GAS KERN BLUFF OIL FIELD

Kern County

LOCATION: 6 miles northeast of Bakersfield
TYPE OF TRAP: Faulted homocline
ELEVATION: 800

DISCOVERY DATA

Inftial daily
production
on Gas Date of
Zone Present operator and well name Original operater and well name Sec. T.& R 1B&M {obl) | (Mch | completion
Transition Shell 04il Co. "Afana" 1 Same as present 18 298 298 | ¥D 18 | N.A. | Feb 1944
Santa Margarita Gulf 0il Corp. 'Needham-Bloemer" 15 Oceanic 0il Co, "Needham-Bloemer! 1 7 288 28E| MD 90 | N.A. | Sep 1947
Remarks:
DEEPEST WELL DATA . -
Date ) | Depth At total depth
Prasent operator and well name Orlginal operator and well name started Sec. T.&R. [B&M] (feet} Strata Age
Kernview 04l Co, huirx® 13 Gene Reid Exploration Co. "Muir' 13 Peb 1549 ] 18 298 29E} MD | 5,425 | Vedder early Mio
PRODUCING ZONES b
Average Average net Ol gravity Salinity of
depth thick Gealogic {*API} or zone water Class BOPE
Zone (feet) {feet) Age Formation Gas (btu) gr/ual required
Transition 740 - 30 - 80 |late Miocene Transition 14 5 None
1,350
Santa Margarita ,958 55 |late Miocene Santa Margarita 14 5 None
PRODUCTION DATA (}an. 1, 1973)
ducth 19712 1972 Maxtmum
197, Proved Average number Cumulative production Peak oli production Tu.tal number of wells proved
Ol {Bbi} Nez gas (Mchh Water {bbl} acreage producing wells Ol {bbl) Gas (M) Barrels Year Drilled Completed acreage
216,477 0 3,365,718 670 131 9,410,522 0 845,373 1249 214, 166 690
STIMULATION DATA {Jan. 1, 1973}
Cumuiative injection Maximum
Type of Date - Water, bbl; Gas, Mcf; number of wells
project started Steam, bl (waf.er equwalent) used for {njectlon
Cyclic-steam 1965 3,701,855 124

SPACING ACT: Applies

BASE OF FRESH VWATER: 950

CURRENT CASING PROGRAM: 8 5/8" cem. above zone and across base of fresh-water sands; 6 5/8" liner landed through zone.

METHOD OF WASTE DISPOSAL: Waste water is injected in disposal wells (808,148 bbls, in 1972), steam injection wells, and in unlined sumps where water

quality meets Div. of 0il and Gas standards.
REMARKS:

REFERONCES: Corwin, T3, Fers

v of Opervations--Celif. 031 Fieldr, Yel. 36, Be. 1 {18807,

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt . Page 13
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Kern Front Field, Santa Margarita Zone, East Side Bakersfield District

1) Number of disposal wells permitted in the zone:
13

2) Number of active producers:
0

3) Depth of the zone where the injection wells are located:
2,197 to 2,840 below surface

4) Volumes injected historically since 1983:
151,820,215 Bbils injected, last injected on 3/1/2015

5) TDS of zone:
460 mg/l - 2,318 mg/l TDS
The 460 mg/l TDS sample is from the lower Santa Margarita zone in 4-4W well
(029-62979) collected at a depth between  3,425-3,255’ on 12/9/1988 and the
2,318 mg/l TDS sample is from WD#1 (029-54754) well at a depth of 2,300’ on
9/17/1975.

6) TDS of injection water:
360 mg/l — 880 mg/l and 6,400 mg/l TDS.
The 360mg/l TDS sample is from  “injection wells “Movius” 3, 2 and D11 on
8/27/2010, the 880 mg/l TDS sample is from well Sec. 27 waste waterto “Valley
Waste KFF 7 on 11/2/1997 and the 6,400 mg/l TDS sample is the only high
concentration sample collected from “waste water at injection well” on 4/11/2011.
The 6,400 mg/l TDS sample is from project #33800012 and is most likely from the
cogeneration and scrubber brine waste water. The permitted injection fluids in the
Kern Front field, Santa Margarita zone consists of produced water from the
Chanac, Etchegoin and Santa Margarita zones and cogeneration and scrubber
brines from a plant.

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 14

ED_001000_00035461-00021



KERN FRONT OIL FIELD

bl
& TTPICAL
B 1G] FORMATOR o eerae Los
#iE
b
i
% KERN o
g RIVER
=} o0
9 iz
mgw
5 | jercuEsom 2
poaeg
z r
z .
g CHANAL
15 5
5 3
2| SANTA MARGARITA
g - ]
%,
FRUTVALE » %
] 22 ROUND MOUNTA:
£ FE NOFFERENTIATEY) B
= o 24
d #
nd B
A0
1 ULUESE
&
s
= R —"
§
-
2
" lensenan- 8 25
o] [T -
o
k3
& lveooen
g o 35
i
*
y T288 R27E
FAMOSO SANI- T278 R2TE
g1 W
S e
§5 | [prscoen cowriix ¢ CONTOURS ON TOP OF CHANAC

- GROUND  SUREACE S

e g 1500, Wi

L RERH RIvER

, i e
EYCHEGOIN  cowroumes WORDON . USRI m»’;’i‘ﬂ.»%
i N
,Wmmmrmwm'fmﬁw&m g il i / f

o

CHAR

3 &
e T Preliminary Assessment of 11 Aquifers Historically Treated As Exempt

ED_001000_00035461-00022



CALIFORNIA DIVISION OF OIL AND GAS KERN FRONT OIL FIBLD

Kern County

LOCATION: § miles northwest of Bakersfield
TYPE OF TRAP: Permesbility variations on a faulted homocline
ELEVATION: 750

DISCOVERY DATA

Initial daily
praduction
ol | Gas | Dateof
Zone Present operatar and well name . Orlginal operator and well name Sec. T.& R. IB&Mi {bbl} | {Mc) | completion
Etchegoin Standard 0il Co. of Calif. No. 1 Same as present 15 288 27B| MD 10 | N.A. 1912
Chanac Standard 0il Co. of Calif., No. 1 Same as present 27 288 2781 Mp | 190 | N.A. | Aug 1914

Remarks:

DEEPEST WELL DATA

Date Depth At total depth
Present operator and well name | Original operator and well name started Sec. T.&R. [B& M| (feet} | Strata Age
Atlantic Richfield Co, "Kramer® 1 Richfield 0il Corp. "Kramer'" 1 Sep 1941 34 285 Z7E{ MD I 7,738 | Basement Late Jur
{slate)
PRODUCING ZONES
Average Average net Oil gravity Salinity of
depth ok Geologle (AP} or zone water *Class BOPE
Zone (feet) - {feet} Age Faormatlon Gas (btu) . gr/gal requlred
Btchegoin 2,265 70 | Pliocene Btchegoin 14 N.A. None
Chanac . 2,320 250 | late Miocene Chanac 15 b3 Hone
-~
PRODUCTION DATA (Jan. 1, 1973) .
1972 N 1972 y Maximum
1972 Production Proved Average number Cumulative productlon Peak oll production Teotal number of wells proved
Ol {bbb) Net gas {Mcf) Watey {bbl) acreage producing wells Qil (b Gas {Mcf) Barrels Year Drilled Qompleted acreage
3,148,558 293,008 25,578,898 5,000 852 128,591,808 14,667,840 4,535,059 1929 1,322 1,206 5,055

STIMULATION DATA (Jan. 1, 1973}

- Cumuiative Injection Maximum
Type of Date - Water, bbl; Gas, Mcf; number of wells
project started Steam, bbi {water equivalent) used for injectlon
Cyclic-steam 1964 14,142,183 478

SPACING ACT: Does not apply
BASE OF FRESH WATER: 1,300

CURRENT CASING PROGRAM: 8 5/8" cem. above zone and across base of fresh-water sands; 6 5/8" liner landed through zone.
METHOD OF WASTE DISPOSAL: Unlined sumps.

REMARKS: A steanm displacement project was started in the Kexn River - Chanac zone in 1966 and terminated after 99,587 bbls. was injected.

REFERENCES: Brooks, T.J., Xsre Fromt 03] Ficld, ALA.P.G., S.E.P.M.. S.E.C., Guidebook Jeint Annual Mecting, Los Angeles, Calif., 31082, r. 15G-161.

vaxk, ¥.H., Kern Fromt 0il Field; Calif. Div. of 0il and Gas, Summary of Operations--Calif, 0il PFields, Vol. 51, No. 1 {1865},

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 16
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Kern River Field, Chanac Zone, East Side Bakersfield District

1) Number of disposal wells permitted in the zone:
12 (10 of these are permitted in both the Santa Margarita and Chanac Zones in
the Kern River field)

2) Number of active producers:
0

3) Depth of the zone where the injection wells are located:
425 to 1,335 below surface. Zone dips to the Southwest across the field.

4) Volumes injected historically since 1983:
568,987,463 Bbls, last injected on 3/1/2015

5) TDS of zone:
926 mg/l — 3,325 mg/l TDS
The 926 mg/l TDS sample is from well  21-4 top zone perf 1,220-1,223 ” (upper
Chanac) on 05/22/1978 and sample 3,325 mg/l TDS sample is fronfChanac Zone
KCL-10 2x” on 2/11/1987.

6) TDS of injection water:
491 mg/l — 2,000 mg/l TDS
The 491 mg/l TDS sample is from “Jost Plant Sec. 10, T29S/28E Waste disposal
plant tank” on 11/23/1999 and sample 2,000 mg/l TDS sample is from “Cogen
Disposal Water” on 11/26/1997. Permitted fluid in the Chanac zone, Kern River
field consists of produced Kern River produced water from Kern River field and co-
gen waste.

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 18
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CALIFORNIA DIVISION OF OIL AND GAS ¥ERN RIVER OIL FIELD

Kern County

LOCATION: § miles north of Bakersfield
TYPE OF TRAP: Permeability variations om a homocline
ELEVATION: 450 - 1,000

DISCOVERY DATA

Injtial daily
groduction
: Bif | Gas | Dateof
Zone Present operator and well name 3 Orlginal operator and weli name Sec. T.& R. [B& M| (ubl} | (Mcfl [ completion
Kern River Blwood Brothers {me name well) \ | Same as present % 298 2BB}| MD iN.A. | N.A, 1899
"China Zone Westates Petroleum Co. MKCLM 1 Horace Steele and L.C. Gould “KCL" 1 8 205 28E| MD 50 0 | Sep 1947

Remarks: The discovery well vas dug by hand in the spring of 1899 on what is now Chanslor-Western 0il Develepment Co. property. "Gassy vapors" caused
the well to be abandoned without a test of its commercial possibilities. In June 1899 McWhorter Bros. drilled the first commercial well 400 faet
north of the discovery well.

DEEPEST WELL DATA

Date Depth At {otal depth
Present operator and well name QOriginal operator and well name started Sec, T.&R. S & M| {feet Strata Age
Standard 0il Co. of Calif, "KCL-26" 1-11 Same Oct 1948, 9 298 2851 MD | 6,886 | Granite Jurassic
PRODUCING ZONES
Average Average net G Ol gravity Salinity of
degth 1 eolagic (=APD) or zone water Class BOPE
Zone {feet} feet) Age Formatlon Gas (btu) gr/gal required
Kern River 900 700 | late Pliocene | Kern River 13 5 None
China Zone 1,300 100 ~ 500 {late Pliocene | Kern River 13 40 None
PRODUCTION DATA (Jan. 1, 1973)
1972 1972 1 Maximum
1972 Production Proved Average number Cumulative production Paak oil production Total number of wells proved
Oif tolil) Net gas (Mcf} Water {bb) acreage producing wells 01l (bbf} Gas {Mcf} Barrels Year Drilled Completed acreage
27,154,427 4,165 {188,121,732 9,535 4,526 576,511,857 2,599,678 27,154,427 1872 7,942 6,978 9,850
" STIMULATION DATA {Jan, 1, 1973}
: Cumulative njecton Maximum
Type of Date - Water, bbi; Gas, Mc; number of wells
profect started Steam, bbi {water equivaient) used for Injection
Cyclic-steam 1561 300,843,501 » 5,215
Steam flood 1962 189,380,134 780 5

SPACING ACT: Does not apply

BASE OF FRESH WATER: 2,500

CURRENT CASING PROGRAM: 6 5/8" cem. through zone.

METHOD OF WASTE DISPOSAL: Waste water is injected into the Santa Margarita and Vedder, 12,143,578 bbls. in 1972. Waste water is alsoc used in steam

generation. The balance of ths water is of a suitable enough quality that it is allowed to enter percolation ponds, irrigation canals, § the Kern Rivexz
REMARKS:

REFERENCES. Crowder, F.E., Yerw River 031 Fieid: Cslif. Piv. of Gi1 und Gus, Ot ©of Nperetions. -Calif. 0§} Fields, Vel. 38, Ho, 2 (1052).

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 20
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Kern River Field, Santa Margarita Zone, East Side Bakersfield District

1) Number of disposal wells permitted in the zone:

32 (10 of these are permitted in both the Santa Margarita and Chanac Zones in
the Kern River field)

2) Number of active producers :
0

3) Depth of the zone where the injection wells are located:
760" to 2,285’ below surface. Zone dips to the Southwest across the field.

4) Volumes injected historically since 1983:
799,041,272 Bbls, last injected on 3/1/2015

5) TDS of zone:
490 mg/l — 1,584 mg/l TDS
The 490 mg/l TDS sample is from “KCL — 10 Well #2X” (perf 1,068 — 1,196’) on

12/30/1985 and the 1,584 mg/l TDS sample is from ““Rambler” 71 W” (perf 1,667-
1,875") on 12/22/1965.

6) TDS of injection water:
491 mg/l — 855 mg/l and 74,924 mg/l TDS
The 491 mg/l TDS sample is from the “Jost plant Sec. 10 T29S/28E Waste
Disposal Tank” on 11/23/1999, the 855 mg/l TDS sample is from the “Overland
plant Sec. 28 T28S/R28E, produced water injection tank” on 11/23/1999, and the
74,924 mg/l is from the “Overland plant Sec. 28 T28S/R28E Brine Disposal Tank”
(project 34000035). Permitted fluids for injection into the Santa Margarita zone,
Kern River field consist of Kern River produced water, cogeneration and
regeneration brine.

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 22
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CALIFORNIA DIVISION OF OIL AND GAS XERN RIVER OIL FIELD

Kern County
LOCATION: 5 miles north of Bakersfield
TYPE OF TRAP: Pormeability variations on z homocline
ELEVATION: 400 - 1,000

DISCOVERY DATA

Initial daily

production
: Dl | Gas | Daleaf
i Zone Present operator and well name . Orlginal operator and weli name Sec. T.&R. IB&M b} | Mct) | completion
Kern River Blwood Brothers {nc name well) \ | Same as present 3 298 ZBE| MD iN.A. | N.A, 1899
China Zone Westates Petroleum Lo, "KCLW 1 Horace Steele and L.C. Gould "KCL" 1 8 295 2BE} MD 50 0 | Sep 1947

Chanslor-Western 0il Development Co. property. "Gassy vapors" caused
In June 189S McWhorter Bros. drilled the first commerclal well 400 fest

Remarks: The discovery well was dug by hand in the spring of 1899 on what is now
the well to be abandoned without a test of its commercial possibilities.
north of the discovery well.

DEEPEST WELL DATA

Date Depth At total depth
Present operator and weil name Original operator and weli name started Sec. T.&R. [B& ML Ueel) Strata Age
Standard 0il Co. of Calif, VKCL°26" 1-11 Same Oct 1948} 9 298 28E| MD 1 6,986 | Granite Jurassic
PRODUCING ZONES
Average Ayerage net Geologi Off gravity Salinity of
depth ek =0loak {=API) or zone water Class BOPE
Zone tieet] {feet) Age Formation Gas {btu) gr/gal required
Kern River 900 700 | late Pliocene | Kern River 13 5 None
China Zone 1,300 100 ~ 500 | late Pliocene | Kern River 13 40 None
PRODUCTION DATA (Jan. 1, 1973)
ductl 19712 1972 i Maximum
1972 F Proved Average number Cunmulative production Peak ofi production Total number of wells moved
Oif (bbi} Nt gas (Mef) Water {bbl) acreage praducing wells 01) {bhi) Gas (Mcf} Barels Year Dritled Completed acreage
27,154,427 4,165 | 188,121,732 9,535 4,526 576,511,857 2,599,678 27,154,427 1972 7,942 6,978 9,850
" STIMULATION DATA (Jan. 1, 1973)
: Cumulative injection Maximum
Type of Date - Water, bbl; Gas, Mcf; number of wells
project started Steam, bbi {water equivaient} used for Injection
Cyclic-steam 1961 300,848,501 ® 5,215
Steam flood 1962 189,380,134 780 N

SPACING ACT: Does not apply

BASE OF FRESH WATER:
CURRENT CASING PROGRAM:

2,500

6 5/8" cem, through zone,

METHOD OF WASTE DISPOSAL: Waste water is injected into the Santa Margarita and Vedder, 12,143,578 bbls. in 1972.
generation. The balence of the water is of a suitable enough quality that it is allowed to enter percolation ponds, irrigation camals, § the Kern Rivem

REMARKS:

REEERENCES

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt
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Disposal Wells Permitted In The Kern River Field - Santa Margarita Zone
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Mount Poso Field, Walker Zone, East Side Bakersfield District

1) Number of disposal wells permitted in the zone:
5

2) Number of active producers in the zone :
0

3) Depth of the zone where the injection wells are located:
1,740 to 1,796’ below surface (top of the Vedder/Walker zone). Injected only in
combination with the laterally interfingered Vedder, which extends throughout the
field.

4) Volumes injected historically since 1983:
63,777,556 Bbls, last injected on 3/1/2015

5) TDS of zone :
1,069 mg/l TDS
The 1,069 mg/l TDS zone sample is from “Black Foot Sump” on 05/31/1973.

6) TDS of injection water:
650 mg/l TDS
The 650 mg/l TDS sample is from “Shapiro 234 Water Sample from Water
Disposal” on 12/4/2008.

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 26

ED_001000_00035461-00033



MOUNT POSO Oli. FIELD

TOP QF VEDDER

CONTOURS ON

T26S R28E

T26S R27E

Page 27

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt

ED_001000_00035461-00034



SYSTEM
SERIES

MEMBER

FORMATICN | COMPOSITE
AND

ELECTRIC
LoG

HOLOCENE

QUATERNARY

PLIOCENE-PLEISTOCENE

]

Y UPPER §

MIDCENE

TERTIARY

EOCENE

|

|
[
I
|

MIDDLE -

LOWER

ALLUVIUM

KERN RIVER

SANTA
MARGA-
RITA

NP,

ROURD
MOUNTAIN

OLCESE

FREEMAN-
JEWETT

J

L S

tu GUR{EY sASERINT

i

r Com

MOUNT POSO OIL

KERN RIVER

FIELD

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt

Page 28

ED_001000_00035461-00035



CALIFORNIA DIVISION OF QIL AND GAS

LOCATION: 13 miles northeast of Bakersfisid

TYPE OF TRAP:

See areas

ELEVATION: 650 - 1,450

DISCOVERY DATA

MOUNT POSO OIL FIGLD

Kern County

— Inltal dally
praduction
Oif | Gas Date of
Zone Present operator and wel! name Qriginal operator and well name Sec. T.&R. [B& M| tbhl} | ch | completion
Pyramid Hill and Shell 0i1 Lo, "Vedder® 1 Shell Co. of California "Vedder" 1 9 275 2BE| MD | 300 | H.A. | Jul 1926
Upper Vedder
Remarks:
DEEFEST WELL DATA
Date Depth At toial depth
Present operator and well name Orlginal operator and well name started | Sec. T. &R, (B& M| {fecd Strata Age
Pacific 0il and Gas Dev. Corp, "City of Sanm Same Aug 1957 32 275 28B] Mp | 3,758 | Walker Eocene
Francisco" 56-32
PRODUCING ZONES _{See areas)
Average Average nat Oil gravity Salinity of
depth thich -Geslogle (=API} or zone water Class BOPE
Zone {feet) {feet) Age Formation Gas (btu) ar/gal requlred
PRODUCTION DATA (Jaa. 1, 1973)
Prod 1972 1972 Maximum
1972 ¢ Proved Average Aumber Cumutative production Peak ol production Total number of wells oroved
Qll {bb}} Net gas (Mcf! Water {bbl} acreage producing wells OIL (bbD Gas (Mcf) Barrels Year Drilled Completed acreage
1,830,017 728 84,316,129 3,830 532 164,558,017 1,977,245 8,427,304 | - 1943 1,184 828 3,805
STIMULATION DATA {Jn. 1, 1973} (See sreas)
Cumulative injectlon Maximum
Type of Date - Waler, bbl; Gas, Mcf; number of wells
project started Steam, bbl {water equivalent} used for Injection

SPACING ACT: See areas.

BASE OF FRESH WATER: See areas.

CURRENT CASING PROGRAM:

See areas.

METHOD OF WASTE DISPOSAL: See areas.

REMARKS:

REFERENCES: Albright, M.B., A.G. Hluza, and J.C. Sullivan, Mount Poso 0il Field, Calif. Div, of 0il and Gas

Yei. 43,

Mo, 2 (1857},
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CALIFORNIA DIVISION OF OIL AND GAS MOUNT POSO OIL FIELD
BAKER ~ GROVER AREA Kern County

LOCATION. Sse map sheet of Mount Pose Dil Field
TYPE OF TRAP: Faulted regional homocline
ELEVATION: 650 ~ 1,050

DISCOVERY DATA

Initial daity
praduction
) o1 1 Gas | Dateof
Zone Prasent aperator and well name Qriginal operator and well nanwe Sec. T. & R. IB& WL (sb13 | (Mef) | complietion
Upper Vedder Emjayce “Baker® 1 Baker-Grover Co. "Baker® 1 33 278 2RE [ MD | 250 | NLA. | Jul 1935
Remarks:
DEEPEST WELL DATA
Date Depth Af total depth
Present operator and well nawe Orlginal operator and well name started See. T.&R. [B&M] (feel) Strata Age
The White Hills 0il Co. No. 1 Ralph R, Whitehill No. 1 Apr 1961 34 27S 28E| MD | 2,483 | Vedder early Mio
PRODUCING ZONES
Average Average net Ol gravity Satinity of
degth thick Geologie (*API} or 0ne watar Class BOPE
Zone {feet] {feet) Age Farmation Gas (btu) gr/gal required
Upper Vedder 1,750 25 fearly Miocene | Vedder 15 150 None
PRODUCTION DATA (Jan. I, 197)
g 1972 i Maximum
1972 Production P%o;,g " Average fumber Cumulative production Peak oii production Total pumber of wells proved
Qi (bt Net gas {fef] Water {bbl} acreage protucing wells (1K) Gas (Meh Barels Year Drilied Completed acreage
9,991 [ 883,158 80 4 3,700,652 0 276,899 1937 45 23 90
STIMULATION DATA (Jaa. 1, 1973 )
Cumulative injection Maxtimnum
Type of Date - Watey, bbl; Gas, Mef; number of wells
profect started Steam, bb! {water squivalent) used for Injection
SPACING ACT: Applies
BASE OF FRESH WATER: 1,100
CURRENT CASING PROGRAM: 7% cem, above zone) $ 1/2V liner landed through zone.
METHOD OF WASTE DISPOSAL: Evaporztion and percolation sumps (to be phased out).
REMARKS:
ue
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CALIFORNIA DIVISION OF OIL AND GAS

DOMINION AREA

LOCATION: See map sheet of Mount Poso 0il Field

TYPE OF TRAP: paulted homocline; lithofacies variations

ELEVATION: 1,100 - 1,350

DISCOVERY DATA

MOUNT POSC

OIL FIELD

Kern County

g

Initial daily
prodyction
Off | Gas | Dateof
Zone Present operator and well same Original operator and well name Set. T.&R. |[B& M| (bbi) | tMefy | completion
Vedder Robert B. Doe, "Dominion® 2 A. Bruce Frame '"Dominion™ 2 28 268 28E | MD | 435 | H.A. | Dec 1928
Remarks:
o
DEEPEST WELL DATA -
Date Degth At fotal depth 3
Present operator and weil name Original oparator and we!l name started Sec, T.& R. {B&Mi [feeti Strata Age “ 3
Glen H. Mitchell wgpw | Same May 1945 33 268 28E} MD | 2,512 | Schist Late Jur
i
PRODUCING ZONES
Avetage Average et logi Ofl gravity Salinity of
depth Seologlc AP or zone water Class BOPE 3
Zone {fec) {fest) Age Formation Gas (btu} gr/gal requlred 3
Vedder 1,560 35 |early Miocene | Vedder 15 10 None .
T
PRODUCTION DATA {Jan. 1, 1973)
Producti 1972 1972 i Haximum
nre Brovad Average number Cumulative production Peak oll production Taotal number of weils proved
O {bbl} Net gas (Mc) Water {bbi} acreage producing wells Qil (bbl} Gas (Meil Barrels Year Orifled Completed acreage
107,317 0 4,482,003 875 74 5,735,208 0 197,189 |- 1933 195 128 690
STIMULATION DATA {Jan. 1, 1973)
Cumuiative injection Maximum
Type of Date - Water, bbl; Gas, Mef; nuntber of wells
project started Steam, bt {water equivaient} used for injection
Cyclic-steam 1964 177,242 12
SPACING ACT: Does not apply
BASE OF FRESH WATER: Ne saline waters present 5
CURRENT CASING PROGRAM: 7' cem. above zone; § 1/2 liner landed through zone. E
METHOD OF WASTE DISPOSAL: Injection imto the Vedder; evaporation and percolation sumps,
REMARKS:
REFERENCES:
Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 31
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CALIFORNIA DIVISION OF OIL AND GAS MOUNT POSO OTL FIELD
DORSEY AREA Kern County

LOCATION: See map shoet of Mount Poso 0il Field
TYPE QF TRAP: Faulted homocline
ELEVATION. 850 - 1,250

DISCOVERY DATA

Initial dally

praduction
Off | Gas |- Dateof
Zone Present operator and well name Original operator and well name Sec. T.&R. 1BRM! (bbl} | (Mch | completion
Upper Vedder Thomas 0il Co. "Dorsey™ 2 R.S. Lytle "Dorsey" 2 26 275 ZBE | MD | 570 | N.A. Sep 1928

Remarks:

DEEPEST WELL DATA

. Date Depth At total depth
Present operator and well name Qriglnal operator and well name started Sec, T.&R. [B&M| (fesl) Strata Age
Emjayce ¥Giide" 15-1 . Harry H. Magee, Opr. "Glide' 15-1 Oct 1956 | 15 275 28E|{ MD | 2,000 | Vedder early Mio
PRODUCING ZONES .
Average Average net 1 Ol gravity Sallnity of
depth thickness Gealogic {(*APD or zone water Class 'BDPE
Zope {feat) ifest} Age Formation Gas (btu) grfgal . . required
Upper Vedder 1,500 30 {early Miocene | Vedder 16 5 None
PRODUCTION DATA (Jan. 1, 1973} )
1 1912 1972 1 MaxImum
1972 Production Broved Average number Cumulative production Peak off production Total number of wells proved
Ol {bul} Net gas {Mefi Water (bbl) acreage producing wells Qil (kD Gas (Mcf) Barrels Year Dritled Completed acreage
86,429 i} 1,813,270 375 47 4,676,008 0 204,880 1958 142 76 410
STIMULATION DATA (Jan. 1, 1973)
Cumuiative Injection Maximum .
Type of Date - Water, bbi; Gas, Mcf; number of weils
project started Steam, bbf {water equivalent) used for Injection .

SPACING ACT: Does not apply

v BASE OF FRESH WATER: Basgment -
CURRENT CASING PROGRAM: 8 5/8% cem. above zone; 6 5/8" liner landed through zone.
METHOD OF WASTE DISPOSAL: Percolation and evaporation sumps on outcrop of Round Mountain Silt; injection wells.

REMARKS: Vedder zons water contains 1.75 ppm borom.

RETFERENCES:
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CALIFORNIA DIVISION OF OIL AND GAS MOUNT POSO OIL FIELD

GRANITE CANYON AREA Kern County

LOCATION: See map sheet of Hount Poso Oil Field

TYPE OF TRAP: Faulted homocline; lithofacies variations
ELEVATION: 1,300

DISCOVERY DATA

Initial daily
production
Gfi | Gas | Datedl
Zone Present operator and well name . Original operator and well name Sec. T. & R. [B&MI (bbi] | {4chy | completion
Upper Vedder Road Oil Sales, Inc, "SP* 2 J.J. Chevalier "Southern Pacific 2 327S BEI WD 30 | M.A. | Nov 1936
Remarks:
DEEPEST WELL DATA
Date Depth At total depth
Preseat aperator and well name Orlginal operator and well name started Sec, T. &R, {B& M| {feel) Stratg Age
Lyle A. Garner § Assot. "S.P." 3.1 Same May 1952 3 278 zm‘ M iz,zza Granits Late Jur
PRODUCING ZONES
Average Average net Qi gravity Saltnity of e
dupth X Beologic {°API) o z0ne water Class BOPE 2
Zone eat) (feet) Age Formagl Gas (btu) ar/gal required g
Upper Vedder 1,390 30 jearly Miocens | Vedder 15 10 None
PRODUCTION DATA (Jan. 1, 1973}
i ; 972 N Maxioum ES
1972 F P%g,{g y Averaée.lnumbev Cumwiative production Peak olf production |  Total mumber of weils e §
Qif {bbl} Net gas tMef) Water {Ubl} acreage praducing welis Of1 (hbh Gas (Mcf) Barrels Yeat Deilled Complated acreage ;
3,808 ) 206,675 8¢ 10 823,450 0 65,780 1949 &5 30 130 By

STIMULATION DATA {Jan. 1, 1973)

Cumulative injection Maxtmum
Type of Date - Water, bbf; Gas, Mef; number of wells
project started Steam, bbl {water eguivalent} used for injection ¥

SPACING ACT: Applies

BASE OF FRESH WATER: Basement

CURRENT CASING PROGRAM: 8 5/8" cem. above zome; 6 5/8" liner landed through zone.

METHOD OF WASTE DISPOSAL: Evaporation sumps on cutcrop of Round Mountain Silg.

REMARKS: A cyclic-steam project was started in 1967 and discontinued after 19,069 bbls. of water in the form of steam were injected. A pilot five flood
project, initiasted in 1963, was terminated in 1965,

REFFRENCES:
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CALIFORNIA DIVISION OF OIL AND GAS MOUNT POSO OIL BIELD

MAIN AREA Kern County

LOCATION: Sce map sheet of Mount Posc 0il Pield
TYPE OF TRAP: Faulted homocline
ELEVATION: 700 - 1,450

DISCOVERY DATA

Initial daily
praduction
Off | Gas | Dateof
Zone Present operator and well name Orlginal operator and well name Sec. T.& R. {B& M bbi} | (Mcf) | completion
Pyramid Hill and Shell 011 Co, "Wedder™'l Shell Oil Co. of Calif. 'Vedder' i 9 275 28E | MD | 300 | N.A. | Jul 1926
Upper Vedder

Lower Veddér Shell 0il Co. "Vedder' 6 Same as present 9 273 2BE | MD | B35 | N.A. | Jan 1933
Third Vedder Unknown Unknown 4 275 28E | MD INLA. | N.A. | Prior to
i or 9 1957
Fourth Vedder B Shell 0il Co. "Glide" 6 Same as present 15 278 28E{ MD | 134 | N.A. | Aug 1957

Remarks: The fivst separate well that produced from the Pyramid Hill zone was Shell 0il Co. "Security” 3, Sec. §, T. Z75., R. 28E.
was 4 barrels per day.
Commingled production from Upper Vedder and Lower Vedder.
B Commingled production from Third Vedder and Fourth Vedder.

Initial production

DEEPEST WELL DATA

Date Depth At total depth
Present operator and well name : Qrlginal operator and well name started Sec. T. & R. [B& M| (fest) Strata Age
Trico Industries, Inc. MUSLY 6-2 Trico 0il and Gas Co, "USL" 6-2 Jul 1960] 6 275 28E| MD | 2,665 | Vedder early Mio
PRODUCING ZONES i ) . S e e
Average Average net . Qil gravity Salinity of
depth ek Geologle CAPD) of Zone water Class BOPE
Zene {feet) {feet} Age . Formation Gas (btu) gr/gal required
Pyramid Hill - 1,600 160 |early Miocene |Pyramid Hill 17 N.A, Hone
Upper Vedder 1,750 140 |early Mioceme | Vedder 16 80 Nons
Lower Vedder 1,500 80 |[early Miocene | Vedder 16 N.A. None
Third Vedder 1,985 120 |early Miocene | Vedder 16 75 None
Fourth Veddexr 2,105 50 |early Miocene | Vedder 16 65 None
PRODUCTION DATA (Jan. 1, 1973}
i : 1972 1972 Maximum
1972 F Proved Average number Cumulative productlon Peak oil production Total number of wells proved
Qi {bbl) Net gas (Mef) Water (bbl} acreage producing wells Qi (bbl) Gas (Mcf} Barrels Year Drified Completed acreage
1,580,438 728 75,585,054 2,225 374 146,734,300 1,977,245 7,982,576 1942 641 524 1 2,265
STIMULATION DATA (Jan. 1, 1973}
Cumulative fnjection Maximum
Type of Date - Water, bhi; Gas, Mcl; number of wells
project started Steam, bbif {water equivalent) used for Injection

Steam flood 1963 : 9,351,042 11

SPACING ACT: Does not apply
BASE OF FRESH WATER: 1,000 - 1,500

CURRENT CASING PROGRAM: g 5/8" cem, sbove zone and across base of fresh-water sands; 6 5/8" liner landed through zone.
METHOD OF WASTE DISPOSAL: Evaporation and percolation sumps; injection into Vedder sand.

REMARKS: A cyclic-steam project was started in 1963 and discontinued after 116,623 bbls. of water in the form of steam was injected. A water flood
project was started in 1952 and discontinued after 608,470 bbls. of water was injected.

CMCES:
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CALIFORNIA DIVISION OF OIL AND GAS MOUNT POSC OIL FIELD i

L
WEST AREA Xern County

LOCATION: See map sheet of Mount Poso 0il Fisld

TYPE OF TRAP: paulted homocline with permeability variations
ELEVATION: 700 - 1,078

DISCOVERY DATA i
Initlal daily A
production” . i
Off | Gas | Dateof
Zone Present operator and well name Orlgina! operator and well name Sec, T.&R. [B& M| tbbl) | iMch | completion
Upper Vedder Thomas 0il Co. "Ring 18+ 1 Dwight G. Vedder No, 1 18 275 Z8E | MD € 15,300 | Dec 1943 g
T §
Remarks: Gas cap was of limited volume. After being shut in for one year the discovery well was recompleted producing oil.
DEEPEST WELL DATA 2 ]
Date Depth At total depth .
Present operator and wall name Original operator and well name started Sec. T.&R. {B& M] {feet) Strata Age wd
Pacific 0il § Gas Dev. Corp. nCity of San Same Aug 1957 32 27S 28B1 MD | 3,759 | Walker Bocene
Francisco" 56-32
o
%3
PRODUCING ZONES )
Average Ayerage net Oil gravity Salinity of -
depth thlck Geoleglc (*APD) or zone water Class BOPE . )
Zone ffeet) [feet) Age Formation Gas_{btu) ar/gal required
Upper Vedder 2,875 15 - 50 |early Miocene | Vedder 16 &0 None %5
; ¥
g
¥
"
PBRODUCTION DATA {Jan. 1, 1973)
" : #Maximum
1972 Production P}ggg 4 Average mamber Cumulative production Peak ol produstion Total number of W‘EUSJ nroves #
. DIt (BbI} Net gas {#cf) Water (bbl} acreage producing wells Oil (bbl) Gas (Mcf) Barrels Year Drilled C: acreage
32,036 0 1,421,879 195 23 2,888,399 [} 190,765 | 1957 92 47 220 &l
P
STIMULATION DATA (Jan. 1, 1973) ke
Cumylative injection MaxImum
Type of Date - Water, bbl; Gas, Mef; number of wells
project started Steam, bbf (water equivalent) used for injection
SPACING ACT: Applies
BASE OF FRESH WATER: 1,800
CURRENT CASING PROGRAM: 7 cem. ahove zone and across base of fresh-water sands; 5 1/2'" liner landed through zone.
METHOD OF WASTE DISPOSAL: Evaporation and percolation sumps (to be phased out).
REMARKS: Vedder zone water contains 3 to 4 ppm boron.
REFERENCES: s
ol
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Disposal Wells Permitted In The Mount Poso Field - Walker Zone
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Round Mountain Field, Olcese Zone, East Side Bakersfield District

1) Number of disposal wells permitted in the zone:
6 (4 wells are permitted in both the Olcese and Walker Zones in Round Mountain
Field)

2) Number of active producers:
0

3) Depth of the zone where the injection wells are located:
710" to 850’ below surface. These zone depths are from wells APl #029-18114 and
API #029-18119, which are currently injecting in the Olcese zone. The remaining
wells in the field (029-47441, 029-47543, 030-51960 and 030-51959) are permitted
to inject in the Olcese, Freeman-Jewett, Vedder and Walker but are currently
perforated in the Vedder and/or Walker zones only. For these 4 wells there are no
logs available that pick the top of the Olcese zone since there is no injection there.
Zone is fault bounded 1 72 miles east of field limits, and pinches out 5 miles west
of field limits.

4) Volumes injected historically since 1983:
160,798,008 Bbls, last injected on 1/1/2015

5) TDS of zone:
2,693 mg/l TDS
Sample collected from “water from Bishop #6 Bailer Sample at 600" on 4/27/1974.

6) TDS of injection water:
1,900 mg/l TDS
Sample collected from “Sec. 20 produced water” (Olcese WD#342 & 343) on
2/23/2009. Permitted fluids for injection into the Olcese Zone in Round Mountain
field consist of Pyramid Hill, Jewett, Freeman-Jewett and Vedder zones.
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ROUND MOUNTAIN OIL FIELD

PYRAMID AREA

CONTOURS ON TOP
OF PYRAMID HILL
33

COFFEE CANYON AREA

e

i
&4

7285 R2SE

3e
T288 R28E

CONTOURS ON TOP OF UPPER VEDDER SAND.

40/ aNV 3IN3003 y3ddn

——
o
Mn._mw B g .
oEg b g g g g g g
WEL 2 @ » ] 2
d 1 1 1 1 [ 1 1 1
[
E ibs.»_igf?sg.}\{?;}x} Y ség,s:\(r}{%?
z (- m ! F “ [
e | = = z a ’ o 2T
E o RS- i & MW = & I n} il
28w | =z | Bz 8k w & =3 a 1 x ==
<2 | £ 1 2%¢33 S W= £ o i 4 o
o = o | O=F JEE o g o T > I = Amm.
1 1
» 83ddnd ITadIN | HIMOT ) 218
saugs | NI, $ ! ! ANT209170 Mimé%
1

-0I7d] ERERRI

Page 38

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt

ED_001000_00035461-00045



r—-j :

ny

s

(W

— =

) Ci;um: MOUNTAIN

QRWND URFA G

FREEMAN- JEWETT

N
~N

. ROUND MOUNTAIN OIL FIELD

—— e T TN

SANTA MARGARITA

ND MOUNTAIN

ROY

FREEMAN-JEWETT

KERN RIVER—CHANAG (UNDIFF}

\K_

OLCESE

VY

Pfﬂﬁﬁlnzlﬂlfr . il s

““VEDDER e b

WALKER

e e |

PYRAMID H

Y
LI

jjuh
e P

Rl A

’9\{\( ’;’“’ ’F’Ef
BASEMENT .

ED_001000_00035461-00046



ROUND MOUNTAIN OIL FIELD
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«GALIFORDIA DIVISION OF OIL AND GAS

- ROUND MOUNTAIN OIL FIELD

P ’ - ; Kern County

LOCATION: 14 miles northeast of Bakersfisld
TYPE OF TRAP: See areas

ELEVATION: 600 = 1,500

DISCOVERY DATA

s ot Ay |-
‘production
R . oIl Gas _Date of
Zope. - . s Present operator and.well name . Original operator and weil name . Sec. T. &R, 1B & M| (bbi) | {def) | completion
oo cdewety - Getty Oil Co. No, 2 Elbe 0il Land Dev. Co, No. 2 20 285 298 | MD [*204 | N.A. | May 1927
+ . < Pyramid Hil . Same as above Sariz  as abové - 20 285 29E| MD [N.A. | N.A, | May 1927
: Vedder - .{Same as above ) Same as above . 20 285 29E| MD |N.A. | N.A. | May 1927
Renarks: * Production listed for Jewett is the combined production rate from the Jewett, Pyramid Hill, and Vedder zones.
" DEEPEST WELL DATA . ) .
b L ) P Date ‘ Depth | .- Attotal depth
Present operator and well name ) Otlginal operator and well name . started | Sec. T.&R. [B& M| {eel) | Strata CAge
Killingsworth vAlmat & Barnsdall 0il Co. "Alma'l 6 - Mar 1948 | 15 285 28E| MO | 4,418 | Basement ~ Late Jur (?)
kil i ) (Granite) .
e
. -'-. L T T 4
" PRODUCING ZONES (See aress) .
Tt - Average Average pel Gil gravity Sallnity of
» “depth ek Geologle (*API} or zane water Class BOPE
Zuné tfeet) fieens Age Formation Gas {btu) or/gal required &
'
1
. PRODBUCTION DATA {jan. 1, 1973) . s -
L 9 - - " Baximum
. 1972 Production Proved Average number Cumulative production Peak olf produstion Total number of wells oroved
Oif-{bbl) - Net gas {Hef! Water (hhl} acreage producing wells 01} (bdbl) Gas (Mcf) | Barrels Year Drllled Completed acreage .
711,406 |- 46,635 | 48,630,496 2,435 ’ 292 89,199,121 1,424,213 | 5,453,194 | 1938 665 468 2,590 :
* - STIMULATION DATA (Jan, 1, 1973} (See areas) _
i ‘ Cumulative injection Maximum
Type of Date - Water, bbl; Gas, Mcf; number of wells
project , started Steam, bbi {water equivalent) ysed for injection
SPACING ACT: - See aveas.
. “BASE'QF FRESH WATER: Ses aveas.
ENT CASING PROGRAM: S aresss.
A fSPbSALf Ses #reas.

RENGCES: §e6 aveas:
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CALIFORNIA DIVISION OF OIL AND GAS

CEALDORNIA DIVISION OF DIF 2N .CAS
ALMA-AREA ' : ‘ Kern County

LOCA'_I:!GN: See map shest of Round Mountain 0il Field

TYPE Olf TRAP: Faultsd homocline

ELEVATION: 700 - 1,270

DISCOVERY DATA

; T daly |
e . . ; .. - production -
! T e Cow el BT Ga ] Dateat
Zone Present aperator and well name - . . Or{glnal operator and wall rame . . Sec. T. & R |B &M (5ol | tMc .| comipletioi .
Veddér : Harold €. Morton § H.5. Kohlbush "Alma" :l Same’ as present L o R 15 288128E Mo 152% N/A. ‘Feh 1947 -
Remarks:

DEEPEST WELL DATA

- . P . .. -Date - Depth 1
Present operator and well name - - i Original operator and wellmame -, .. - started Sec. T.&R. [B& M| (fee)
¢.C. Kiilingsworth “Alma" 6 n  Barnsdall 0il Co. "Alma" 6 o | Mar 19484 15 285 28E| MD 1 4,418

' PRODUCING ZONES L C ) -
. Average Average net” . Geologle' ) Oil gravity Safidity of .
depth - thick - I — (APD gr . | . zone water 5§355 BGPE
: Zaone {fest) {fest) -Age - Formatlon Gas _(bti) . grlgal required
"Vedder . o 2,600 ‘15 | early Miocene [ Vedder ) 13 N.AL | None

PRODUCT%O\I DATA (Jan. L, 1973) R R
o ductl : 1 19! - | . 17 . ve production - - - “Peak ol production -
_ i 1972 P - Proved Avérage nuiber |- . Cumulative prudqctlun SR peak ol produztim{ - i A
“OH {obl) Net gas (Mef) »Waie‘:.{bbl) | acreage producing wells Ol (bol} - Gas Mcf) - Barels Year Drﬁ(m is
5,240 N 0 © 167,447 50 | 3 508,504° 0 T113,392 | 1948 C a7

.

-STNULAT[ON DATA {j an: I, 1973}

Cumuiative injection Maximum ! o
Type of Date - Water, bbl; Gas, Mef; number of.wells
- project starled Steam, bbl {water aguivalent) used for {nJection
T - 8
SPACING ACT: Applies
BAS»E OF FRESH WATER: None ! .. X .

CURR\ENT CAS[\‘G PRDGRAM § 578" cem. above zone; 6 5/8" liner landed through zone.
METHOD OF WASTE DISPGQAL Evaporatwv and percolation sumps on outcrops of the Round Mountain Silt.

-REMARKS:

HEFERENUES: sipht, H.B. Jr., Sharkiooth ond Alwa Aveus of Reund Mountain D11 Field: Calif. Div, of Qil and Gos, Jumeary of Dpevat
Fields, Vol. 42, No. 3 (1958).
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ROUND HOUNTATN OIL FIELD

CALIFORNIA DIVISION OF.OIL AND GAS
COFFEE CANYON AREA : Kern County

LOCATION: See map sheet of Round Mountain Uil Field
TYPE OF TRAP: Faulted homocline . i ' ' )

ELEVATION: 690 - 1,300

--sﬁa’»ruﬂ;mow DATA {Jaa. 1,' 1973}

Cumuiative Injecton Maximum
Type of Date - Water, bal; Gas, Mef; aumber of wells
profect started Steam, bbl fwater equ‘vaient} used for injection
1960 3,815,746 1

. Water flood

: SPACINC'ACT- ‘Does not apply

. BASE OF FRESH WATER & - 200

REFERENGES @

Summaly of 0p€18t10n5~—€allf 0il Fields, Vol.

Ccu ENT CASING PROGRAM

ark, W H | IR,

Weddli, T A

=, AMain
49, No.

Cr¥fes Capyen
2 (1963).

and Puynsmild

7 cem. above zone} 5 1/2% liner landed through zone,

1 Ardne

of Brapd Mou

eam m}ectmn pro]ect in the Pyramd Hxll and Vedder zones was started in 1965 and términated in 1968.
: The Pyramld Hill zone was orlgmally known as the Elbe zone, .

\ssessment of 11 Aquifers Historically Treated As Exempt

0] Fleld:

Culif. mie

« Page 43.

Cumulative injeetion tothls .’

- DISCOVERY DATA
. o Inltla! dafly
productian
‘ ) Ot 1° Gas Date of
Zone Present opgerator and well name Origlnal operator and well name . Sec. T.&R. B &M (b} | {Mef | completion
Pyramid Hill Atacia 0il Co, "offee! 1 Reynolds 0il and Gas Co. No. 1 : 6 288 29E 1 MD | *6001 N.A. Sep 1928
Vedder Acacia 0il Co. "Lindsay" 1 Lindsay 0il Co. No. 1 & 285 296 | MD 800| N.A, Aug 1928
Remarks: * production is commingled from Pyramid Hill and Vedder.
\
; ,wx-:{,L DATA o R
. Date » Depth At total depth - .
L Present ‘Gperator and well fame™ - 3 - Originat.operator and well name started. | Sec.T. & R. |8 & M . (feeth . Sthata Age
Rlchard S Rheem;- Op " Smoot-Vedder” 27 Same ‘May 19571 1 288 28E} MD { 2,313 | Vedder early Mio -~ -
- PRODUCING ZONES . L )
Average Average net i Oil gravity - Salinity of -
- depth taick Gealogic API) or zone water Class BOPE %-r
: Zone {fect) tfeet) - Age Fotmation Gas {btu) at/gal required &
Pyramid Hill 1,500° 150 |{early Miocene | Jewett 18 50 None s
Vedder 1,650 30 |early Miocene | Vedder “l6 75 Nene
DUCTION DATA {Jan. 1, 1973} ] . .
i 1972 1972 i L Maximum
_ 1972 Prgd‘ugt‘ton Proned * Average number Cumulative production . Peak olf production Total number of weits} Sroved
.. Oil (bl Net gas {(Mci} Water {sb} acreage preducing wells Oif (bb1} Gas (Mcf) Barrels Year Drllled Completed acreage
7 103,176 o 7,292,707 435 50 18,507,039 67,567 1,857,108 1937 133 104 475

ED_001000_00035461-00050
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CALIFORNIA DIVISION OF OIL AND GAS ... ROUND Mou_bfrAiN OIL FIELD A_

MAIN AREA . Kern County
) o ‘ o
i LOCATION: See map sheet of Round Hountain 0il Pield
) {YPE QF TRAP: Failted homocline .
. ELEVATION: 600 - 1,500
-
| DISCOVERY DATA B
H Initlal daily -
i ) X production .-
. ) -0
Zone - Present operator and well nam Origlnal operator and well name | . Sec, T. & R. B & M bbly |
— . Jewett S Getty Dil Co, No. 2 ‘ ' Elbe 0il Land Dev. Co. No. 2 - 1-20 288 29E| MD | *204
] Pyramid Hill Same as above Same as above 20 283 Z9E{ WD '} N.A.
i 1 Vedder Same as above Same as above - 20 283 ZGE | MD | NLA.
L) N ' 1 ,
. -
i
¥
H .
\ -
- Rematks; * Production listed for Jewett is the combined production rate from the Jewett, Pyramid Hill, and Vedder zones.
i
{
L -~
- "DEEPEST WELL DATA o
i Date . i Depth At to
H Present operator and well name | Original operator and well name - started Sec. T.&R.IB& M| (feet) | . Strata
Shell 0i] Co. "Jewstt" 3 - Same - ) S Jun 1928 | 29 288 29E| MD {2,678 | Walker - 1 U|
PRODUCING ZONES .
. . ) T ) Average Ayerage pet i Geologlt . T Oil gravity .| Salinity of ~ N
. : depth fckness . Geolagie ©APD) o zone watet Class BOPE
. Zone {feet} {ieet} Age _Formation® Gas {btu) gr/gal requlred . |
L Jewett | 1,500 130 ' |early Miocene |Freeman-Jewstt 22 N.AL Noné =
R Pyramid-Hill 1,300 150 |early Miocene |Jewett - 18 N.A. None R
’ : © Vedder 2,000 | . 8¢ |early Miocene |[Vedder 16 95 None
{_“\ . 3
i 1 i -
L J
{J . B
|
'PRODUCTION DATA (Jun. 1, 1973) . ,
- - N 1972 1972 - fon
!' R 19?2 Froduction ) Proyed Average nuimber Cumylative prudu;tmn f’gsk oil ?mductmn
§ o L HNet gas Med) Water bbl} acreage producing wells Qi1 (bbl) Gas (Mcl} - Barels 1 Year br
L L . 46,561 | 35,953,284 1,415 |- 171 59,572,216 1,293,959 3,794,620 | 1938 |
.-
i ] e \\ B
L~ ! STIMULATION DATA (Jan. 1, 1973}
E B Cumulative Infection Maximum
Type of Date - Water, bbl; Gas, Mcf; number of wells
e projact started Steam, bbi {water equivalent) used for injectlon
! - = : B
|
i -
...
i .
. SPACING ACT: Doés not apply
] BASE OF FRESH ¥ATER: None
}‘ . CURRENT CASING PROGRAM: 7% cem. above zone; 5 1/2' liner landed through zone. .
i . .
EL METHOD OF WASTE DISPOSAL: 4,845,286 bbl. of ‘waste water was injected during 1972 into two disposal wells; percolation and evaporation sumps on outc

0 ' of the Round Mountain Silt. ) i
. REMARKS: A water £lood project in the Vedder zone was started in 1961 and terminated in 1963, Cumulative injection totals 872,587 bbls.

Barnee, Main, Crffee Canven, and DPyromid Arveas of Round Mouatain 031 Field: Tnlif. Biv, of Oil and Gas,

1ds, Voi. 45, Mu. 2 (1563).

»»_Attachme'nt 1, Preliminary Assessment of 11 Aquifers 'Historically Treated As Exempt ’ : ' Page 44
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CALIFORNIA DIVISION OF OIL AND GAS . | S oo wouiy o Fikis

PYRAMID AREA . 7 . . Kern County

LOCATION: See map sheet of Round Mountain 0il Field
.TYPE OF TRAP: Paulted homocline
" ELEVATION: 750 - 1,470

. DISCOVERY.DATA. . .. . ) .. o , o . - ,
i oy - - - S * Initial daily *
L B . . X . production | .
N Cognen - . - : o : N - - . ol T Gas Date of
Zone: : . . . FPresent operator and wellname’ . o Origlnal operator and well name L Sec. T. & Rv [B & M| (bbi} | (Mch | completion
d Hill - ° "~ |{Thomds 0il Co. "Olcese" 2. Harp § Byown "QOlcese" 2 i 17 288 298 | MD | 5 0 | May 1944
Vedder ) Crestmont 0il Co, "Dlcese’ 1 Eastmont 0il Co. '"0Olcese’ 1 16 285 298 | MD | 250 | N.A. | May 1837 .
Walker * : {restmont Oil Co, YStaley" 11 Same as present 8 285 29E| MD 40 | H.A. | Jul 1943
- 7 _Remarks:
. SR ) o ‘ . . Date . Depth . At total depth | - i
nt'oferatorand wellmame |- .. -, | . _ " Qrigirial opefator and well name- - - - started | 'Sec.T. &R (B &M} {feet) - oSteata -, Age o o
ing Co; "Smith" 1 - ’ Same Oct 1929 | 17 285 29E| MD | 3,110 | Walker ~ o §/or Olig
PROBUCING ZONES _ L . L : B .
LT : Average Average net Geologl 01l gravity Salinity of -
L depth Tcknes: . 8 eorog ¢ . {*API} or zone water Class BOPE
Zine . - {feet {feel) . Age Formation. - Gas (btu). gr/gal.. required
Pyiamid Hill 1,250 130 jearly Miocene |Jewett 18 | 50 Nene . 4
- Vedder . 1,390 40 }early Miccene |Vedder 16 80 - 110 None ’
. Walker : 3 1,835 50 {EBo §for Olig Walker 20 : N.A. None
. .
DUCTION DATA {fan. 1, 1973} B _ . . .
ductior 1972 1972 : i i Maximum
et ;972 Production _ P‘:ZEE 4 Average number Cumulative production Peak ol preduction Tn-tal number of wells proved
2L DI . ] Net gas (Mcf Water (hhl} acreage producing wells Ol (bbl) Gas (Mch Barrels Yaar Drilled Completed acreage
55,714 " 74 1,527,767 280 37 5,692,349 6,876 378,882 1946 a8 . &0 300
'
"STIMULATION DATA (Jaa. 1, 1973) .
ot Cumulative injectlon Maxinium . R !
. Type of Date - Water, bbl; Gas, Mef; number of wells
<. preject. started | Steam, bbl {water equivalent} used for Injection

I.n. L 3.A. Euracs,
ns-~Calif, 01l Fields, Vol.




CALIFORNIA DIVISION OF OIL AND GAS

SHARKTOOTH AREA

LOCATION: See map sheet of Round Mountain 0il Field

TYPE OF TRAP: Paultad homocline

ELEVATION: 700 - 1,300

S
ROUND MOUNTAIN OIL FIELD:

" Kern County

DISCOVERY DATA

Tl daliy

production. L
. TOil | . Gas | Dateof -
Zone Present operator and well name QOriginal operator and well name Sec. T. & R. 1B & M} (hbi) {-(Mcf) .| complétion :
Vedder G M V Oil Co. "Signal-Mills" 1 Bandini Petroleum Co. "Signal Mills" 1 24 285 28E | 8D | 214 NAL.| Sep 1943
Remarks:

DEEPEST WELL DATA

Présent operator and well name

_Original operator and welt name started

Date

See. T.&R. [S& M| (feet)

Depth |

Strata

¢ Mobil 01l Corp. “Bradford” 1

Gerieyal Petroleun Corp. "Bradford" 1

Jun 1943 |15 285 288 | D

PRODUCING ZONES

2,995 | veddex .

Average | Average net Geologl Oll gravity - “Salinity of N -
depth ekne : eologle (=APD or zone water Class BOPE
Zone {feet] {fael} Age . Formation Gas (btu) grfgal _reqiired
Vedder . ) 2,400 ’ 25 learly Miocene |Vedder ’ " 13 ' °N.A. No_f:e
PROhUCTION DATA (Jan: 1, 1973) -
. ) . 1972 1972 i i 11 pro Y
. . 197; Production Proved Average number Cumulative production Peak oil p;c_ducmm i
© O by Net gas (ch Water {bbi} acreage produclig wells Ol! (bbf) - Gas {Mcf} Barrels - Year
35,360 - R 3,749,293 245 K3 4,828,613 55,811 503,449. | 1947
STIMULATION DATA (Jun. 1, 1973}
: RN e Cumulative Tnjection -Maximum
Type of Date - Water, bbi Gas, Mcf; number of wells
project * started Steam, bbl {water equlvalent) used for injection

SPACING ACT: Applies

BASE OF FRESH WATER: None

CURRENT CASING PROGRAM: 8 5/8" cep. sbove zone; 6 5/8" liner landed through zone.

REMARKS:

PR

: :-VMETHOD OF WASTE DISPOSAL: Evaporation and percolation sumps on outcrops of the Round Mountain Silt.

srbtooth and AJwa Aveas of kourd Mountain 0i) Field: falif. Div. of Ol and Gas.

“Page 46

Summsty of Operations--Calif. Oil
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Wells Permitted In The Round Mountain

lisposal well into a zone with a TDS of less than 3,000 mg/l

- D “dministrative Field Boundary

L
L

Zone

DeLorme, NAVTEQ, USGS. NRCAN, METI, iPC

Tamiom
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ha
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0
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0
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Treated As Exempt,

_ Attachment 1, Preliminar
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Round Mountain Field, Walker Zone, East Side Bakersfield District

1) Number of disposal wells permitted in the zone:
30 (4 of these are permitted in both the Olcese and Walker Zones in Round
Mountain Field). There are 2 gas disposal wells.

2) Number of active producers:
4 wells (Note that although this aquifer was historically treated as exempt as a non-
hydrocarbon producing formation, the Walker zone within the field has current
production.)

3) Depth of the zone where the disposal wells are located:
1,890 to 2,590’ below surface

4) Volumes injected historically since 1983:
1,529,910,014 Bbls, last injected on 3/1/2015

5) TDS of zone:
2,335 mg/l TDS
Sample 2,335 mg/l TDS is from “Walker zone formation water” (Round Mountain
WD 1-20) on 10/17/1983.

6) TDS of injection water:
1,600 — 2,900 mg/l TDS
The 1,600 mg/l TDS sample is from “NAM Produced water (West signal #8) on
1/1/2009 and the 2,900 mg/l TDS sample is from “18 -WD7” on 9/20/2012.
Permitted fluids for injection into the Walker Zone in Round Mountain field consist
of Pyramid Hill, Jewett, Freeman-Jewett and Vedder zones production fluid.

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 48
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ROUND MOUNTAIN OIL FIELD
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ROUND MOUNTAIN OIL FIELD
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ROUND MOUNTAIN OIL FIELD

PYRAMID AREA

CONTOURS ON TOP
33

1

COFFEE CANYON AREA

\ OF PYRAMID HILL

£
OF

ol
"

3l
T288 R29E

38

T288 R28BE

CONTOURS ON TOP OF UPPER VEDDER SAND

e
o 2
- 2 a .
= & @ o @ ©
SES o g g g g E g
NEL % I g
-1 1 i I T T 1 L T
Ll j&gi%éé‘i#%é;
1
I : Iy I
z [ <L 1 |- o
= Z z M
e . o | B Z 1 S o o I = &
o g | g {al 0 =k Z a | *® 5z
<z m zZ | BE® (Zz2 L L <.y 4 ),
=Zs £ 22:33 © s £ a | = o
S = 5 __ HE {22 © s [N > | = o2
w L } -
A i i INI009I1710 (€) oIS
3INTDYIddn{  IT0aIN ! H3IMO Mlmé%
S3IHIsS uO_..._n__ﬁ INIOCIN “ 40/ aNVy INIO03 H3ddn

Page 51

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt

ED_001000_00035461-00058



ACALIFORDIA DIVISION OF OIL AND GAS - ROUND MOUNTAIN -

noe . ' : Kern County

LOCATION: 14 miles northeast of Baksrsfisld
TYPE OF TRAP: See ateas
ELEVATION: ‘600 = 1,500
DISCOVERY DATA )
: I TaTtial daliy - g
production | ) Eg
- . ol Gas _Dite of -
. Present operator and.welf name . Original operator and weli name Sec. T. & R. 1B & M| {bbi} | (4ch 1 completion .
.. cdewett - Getty 01l Co. No. 2 Elbe 0il Land Dev. Co, No, 2 20 283 29E| MD [*204 | N.A. | May 1927 -
¢+ . . Pyramid Hill Same as above Sarie” as above 20 285 29E| MD |N.A, | N.A. | May 1927 -
Vedder .{Same &s above i Same as above : 20 288 29E | MD

N.A, | N.A. | May 1927

Remarks: * Production listed For Jewstt is the combined production rate from the Jewett, Pyramid Hill, and Vedder zomes.

- DEEPEST WELL,DATA

" i Date Depth At total depth
 Présent operator and well name - Orlglnal operator and we ! name .. stasted | Set. T.&R. IB&H] {eeth |7 Stuta . Age
111ingsworth tAlmt § Barnsdall 0il Co. "Alma" 6 - Mar 1948| 15 288 28E| MD | 4,418 | Basement ~ Late Jur (?)
B . {Granite} .
-~
" PRODUCING ZONES _(See aveas) .
S - Average Average net Oil gravity Salinity of
EEERTEE ) “depth i Geologle (=APD) or zone water Class BOPE
DAL - . Zoné {feat} . dfeet} JAge -Formation Gas (btu) grigal - required
|-
1
. ¢ PRODUCTION DATA (Jaa. 1, 1973) . . .
A - 1972 1972 : ! Waximum
o i . . 1972 F(Oduct?bﬂ Proved Average number Cumulative production Peak oil production Total number of weils araved
- Ol-obl} - Net gas {Mcf} Water (bbl} acreage producing wells Oil (bbt} Gas (Mcf) Barrels Yeat Drilted Completed acreage .
. +711,406 | 46,635 | 48,630,496 2,435 ) 292 89,199,121 1,424,213 | 5,453,184 | 1938 665 468 2,590
‘. STIMULATION DATA {Jan. 1, 1973) (See areas) )
) ) Cumulative Injection Maximum
Typeof . Date - Water, bbl; Bas, Mcf; number of wells
project . started Stean, bbf {water equivalent) used for InJection
AClNG ACT: - See areas.
{SEOF FRESH VATER! $se areas.

/T CASING PROGRAM:  See areas. .

ngCS;\[;: Ses areas.
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CCALIGRNIA DIVISION O

o e AT Ny ) ) WM ANYELCAN .
CALIFORNIA DIVISION OF OIL AND GAS ’ ROUND MOUNTAIN' OTL FERLD
o ALMA-AREA ’ Ketn County
vj >< . g N T Bahe w -
LOCATION: See map sheet of Round Mountain gil Pield .
pred G Sy v
TYPE OF TRAP: Faulted homocline .
: s yit Tones
ELEVATION: 700 -~ 1,270
- . 1.
DISCOVERY DATA e
T ; Tofal dally |,
. X : N - production - Lo
. S LT R - O] Gas |- Dateof
Zone Present operator and well name - - . . . Original operator and well pamg .Sec. V.& R, {B &M} tubly | (Mch .| comipletion -,
’“l'_ Veddér ) Harold C. Morton & H.S. Kohlbush "Alma' il Same as present . N 15 288 428E MB 152 I\{;A;. F 1947‘-
o
..... Remarks:
i s DEEPEST WELL DATA )
' . . .. . Date - DEP“‘:' ——
i Present dperator and well name - QOriginal operator and well name started - | Sec. T.&R. [B& M| (fee) ;
¢.c. killingsworth "Alma® & | Barnsdall 0il Co. "Alma" 6 Mar 1948 ] 15 285 28E| MD | 4,418 | Basenént
A - i ' - (Granite)
9 '
Ly
mis |
. ' PRODUCING ZONES . I ) - )
) Average Average nel” Geologlc” O aravity Safiaity of SN
m ' depth - thicknass. — eologle — “APD) or . ' zone water .Class BOPE
l - Zone {feet] {feat) -Age Formation Gas (bti) © gr/gal required
- Vedder 2,608 <15 | early Miocene | Vedder 13 N.&. . None
1
-
L
L FRODUCTION DATA (Jan. 1, 1973) o R ]
el e e - TR ——57 - e e
[ A ) AR 1972 F ’ - Proved - Avérage nuber . Gumulative production - - . Pak ol gmduct\igqﬂ v To:a 2
? . Ol {pbD) Nat gas Mel} . Watdr (bbi} acreage producing wells Oil_(bb!) - Gas {Mcth . < Barrals ¥ear Heitfed -}
L. 6,240 B ] 107,447 . 50 ) 3 598,904° 0 113,392 1948 C 47

o . - © . - SEMULATION DATA {Jas: L, 1973

R N Cumalative Injection Maximum
. Type of Date - Water, bbl; Gas, Mef; number of.welis
H I ..~ profect started Steam, bbl {water equivaient) used for injection
- T By g N
1 -
[ i
L SPACING ACT: Applies
L ¢ BASE OF FRESH WATER: HNone
[ CURRENT CASING PROGRAM: 8 5/8" cem. above zome; 6 5/8" liner landed through zone.
L_ METHOD OF WASTE DISPOSAL: Evaporation and percolation sumps on outcrops of the Round Mountain Silt.
-REMARKS:
£}
i .
. LEFFREN Albright, B, Jr., Sharkrooth and Al

Fields, Vol. 42, No.'1 (1956).

of Found Mountwin 011 Field: Catif. Div. of @il and Gas, Sumsory of DBpe

. 0il
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CALIFORNIA DIVISION OF.OIL AND GAS
* COFPEE CANYON AREA

ROUND" MOUNTAIN OI% FIELD
Kern Eiouﬂty

LOCATION: Sece map sheet of Round Mountain 0il Field

TYPE OF TRAP: Faulted homocline i

ELEVATION: 690 - 1,500

.DISCOVERY DATA . . . L - - . . iﬁ
R o ) ; . Initta! dally ; gg

pmductmn
. ) ol 71 Dateof
; Zune R Present operater and well name Origlna) operator and well name . Séc. T.&R. B&M inbi} (Mcf) completion
Pyramld Hill Acacia 01l Co. "Coffee’ 1 Reynolds 0il and Gas Co. No, 1 6 285 29E | MD | *600| N.A. | Sep 1028
Vedder, Acacia 0il Co. "Lindsay" 1 Lindsay 0il Co. No. 1 G 285 29E {MD | BOO| N.A&, Agg 1928
Remarks: # production is commingled £rom Pyramid Hill and Vedder.
s
=
. Date Depth |- At{mtat de'pm i I .
1 peratnt and well name ' Original operator and well name started. | Sec. T. &R. |B & M| . (feet) Stiata. . Age . S
) OpFy” "smoct~Vedder" 2 Same May 19571 1 285 28E| MD | 2,313 | Vedder .early Mio - Lo
" PRODUCING ZONES . )
Average Average net Ofl gravity - Salinity of
- depth thick Gealagic {°API} or zone water Class BOPE
Zone {feet) {feel} . Age Formation Gas (bt gr/gal required
Pyramid Hill 1,500 150 | early Miocene | Jewett 18 50 None
“Vedder 1,650 30 |early Miocene | Vedder “16 75 None
: PRODUCTIO\J DATA {Jan. 1, 1973} . .
- 1972 1972 1 ; 1 h&axsmum
cL . ; 1972 Production Proved * Average number Cumulative production - Peak oil production Total number of WENS'A proved
Tl Dil (bbi} - . Net gas (Mcf} Water {bbl} - acreage producing wells 0il {bhi) Gas (Mcf) Year Drilled Completed acreage
: - < 103,176 8 7,282,707 435 50 18,507,039 67,567 1,857,108 1837 133 104 475
AY
STIMULATION DATA {Jan. 1, 1973)
Cunutlative injection Maximum
Type of Date - Water, bbl; Gas, Mcf; aumber of wells
project started Steam, bbl {waler eqniva(en{) gsed for injection
Water flood 1960 3,815,746 1
€ . 1

' SPACING ACT:

. BASE OF FRESH WATER:

PFFFRFN(“TQ

Summaly of Operatmns—~€ahf 0il Fields,

E'NT"CA'S!NG’ P ROGRAM

"Does not apply

Pavk, W.H., TR

0 --200

Wed J.A, Barsas,

Vo}

2 (1963)-

, MeFfee Donyor, en

42, No.

A Mrnei 1 Are

- 7% cem. above zone; S 1/2% liner landed through zone,

‘.am m)ectmn pro;ect in the Dy:camld Hlll and Vedder zones was started in 1965 and terminated in 1968
‘I’he Pyramld Hill zone was nnga.nally known as the, Elbe zone.

E :l“Dégé,54--:‘ '

" Cumulative injettion tofhls .
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CALIFORNIA DIVISION OF OIL AND GAS

.. .ROUND MOUNTAIN OIL FIELD

5

STIMULATION DATA (Jun. 1, 1973)

. i’y;}e of
projest

Date .
started

Cumulative injection
~Water, bbi; Gas, Mcf;
Steam, hb! !waler equ!valent)

MaxImum
number of wells

SPACING ACT:

Doés not apply

BASE OF FRESH K%ATER‘: None

. CURRENT CASING PROGRAM:

METHOD OF WASTE DISPOSAL: 4, 845 286 bbl.
of the Round Mountain silt.

REMARKS: A water flood project in the Vedder zone was started im 1961 and terminated in 1863.

Park,

¥ellle, J.A,

WL,

7% cem, above zone; 5 1/2Y

Barnes, MHain.

Calif, (il Fields, Vul. 49, Ho.

used for injection

Caffee Canyon, and Prromid Aveas

2 (%

liner landed through zone.

nf Baund Meuntoin 031 Field:

of ‘waste water was injected during 1972 into two dlSpOSal wells; Dercolatmn and evaporatmn sumps on outc

Cumulatme injection totals 872,587 bbls.

Talif.

HMAIN AREA . ‘Kern County
LOCATION: Ses map sheet of Round Mountain 0%l Field
TYPE QF TRAP: Faulted homocline .
ELEVATION: 600 - 1,500
DISCOVERY DATA
lnmal dally | “--°
pmducuun ..
. ’ Gas. Date of
Zone Present operator and well name Original operator and wetl name . Sec. T. & R. 1B &My (bbn . M) | completian
Jewett Getty 0i1 Co, No. 2 Elbe 0il Land Dev. Co. No, 2 120 285 298| Mp | *204 May 1927
Pyramid Hill Same as ab_eve Same as above 20 285 29E| MB ‘| N.A. 'May 1927 .
Vedder Same as abave Sanme as above - 20 288 2Z0E | MD | NLA. . May 1927
‘
Remarks; * Production listed for Jewett is the combined production rate from the Jewett, Pyramid Hill, and Vedder zones.
DEEPEST WELL DATA R .
'Dat‘e L Depth AL luta[»dep
Present operator and well name Original operator and well name starfed Sec. T.&R. |[B& M| {est). . S*rata
Shell 0il Co. "Jewetrt! 3 Sanie s . Jun 1928 | 29 285 29E| MD | 2,678 | Walker -
PRODUCING ZONES :
’ N ) Average Average net Geologic Qil gravity Salinity of -
depth kness - co0ge (AP of zane watet Class BOPE
Zone {eatl {{eat) " Age Formation- Gas {btu) grigal requilred
Jewett | 1,600 130 " |early Miocene | Freeman-Jewett 22 N.A. Noné
Pyramid Hill 1,500 150 |early Miocene | Jewett 18 N.A, Hone .
Vedder 2,000 . 20 |early Miocene |Vedder 16 95 HNone
PRODUCTION DATA (Jan. 1, 1973) N
1972 1972 - f fudtin
. 1972 Production . Proved Average numiber - Cumulative prndugllon Paak ail ?mduclmn
Het gas et Water {bb}) acreage praducing wells 01l (bbl) Gas {Mcf} Barels | Year
‘4464561 35,953,284 1,415 171 59,572,216 1,293,958 3,794,620 1938 |77

Div, of 01l and Gas,

Page 55

ED_001000_00035461-00062



CALIFORNIA DIVISION OF OIL AND GAS ' ST o sowti or i
PYRAMID AREA . N i . Kern _Ccunty’ N

"LOCATION: See map sheet of Round Mountain 0il Field
-TYPE OF TRAP: Faulted homoclime
ELEVATION: 730 - 1,470,

DISCOVERY.DATA. . :.. . . L A o ‘ - A »
i s e - - S * Initial datly ~
. N - . . . ‘production .
- . . . il Gas Date of
.. Present uperatsf and wellriame™ | . Ofigina) operator and well name .. Sec. T. & R. [B&M| (bbl) | Mcf} | completion
Thomas 0il €3, "Qlcese 2 Hm:p & Brown "Olcese 2 C 17 285 29E | MD 5 o |-May 1944
Vedder . Crestmont 0il Co, "Olcese™ 1 Eastmont 01l Co. "Olcese” I 16 285 29E | MD | 250 | N.A. | May 1937
Walker . S {restmont 0il Co. nStaley’ 11 Same as present ) 8 288 28E | MD

40 | N.A. | Jul 1943

*_Remarks:

_ o . . . Date . Depth i At total depth | i
: eraty . ‘{riginal operator ad well pame- - - - . .started | 'Sec.T.&R. {B.& M| UHeel - -Strata. 1. . Age . -
ing Cd, "Smith™ 1 Same Oct 1929 | 17 285 208 MD | 3,110 | Walker o §/or Olig :
_ PRODUCING ZONES . e L N - g )
T - Average Average net Geologic 0il gravity Sallnity of -
depth Tek . - - g (CAPD or zone watet Class BOPE
tfee) (feet) . Age : Formation . -_Gas (btu). or/gal. . required
1,250 130 |eariy Miocene |Jewett 18 50 None
1,390 40 |early Miocene | Vedder 16 80 - 110 None
\ 1,538 50 |Eo &/or Olig Walker 20 N.A. None
CTION DATA (fen. 1, 1973) L . S : - S e ‘
— - B : : f wel HMaximu
;972 Production i P%;}ggﬁ Avera%?n%mber . Cumulative production Peak oil production Total number of wells ;’;‘V“éd"‘
S DIty o L1 Net gas (Mcf) Water (bhl} acreage _producing wells OIf {bbl} Gas (Mch) Barrels Year Dritled Completed acreage
55,714 " 74 1,527,767 280 37 5,692,349 6,876 378,882 1946 98 . 60 | 300
" STIMULATION DATA (Jan. 1, 1973) - R
o Cumulative injection Maximum . . . ; T
. Typeof Date - Water, bul; Gas, ¥ef; number of wells :
-7 project. started | Steam, bbi (water equivalent] used for Injection

' SPACING ACT: . Applms
H \MTER ‘Nens
RREN CASING PROGRAM! 8 5/8" ot 7' cenis shove zone; 6 5/8" or 5" liner landed 'fhro'ugh zone.

E DISPOSAL: Evapofation and pertolation sumps on outciops of the Round Mountain Silt.

me}\ i R J(Ii: x\z.adlc, .4 SEHES, mll., Ceffce, Canyii,
“Summarv oF Operations--Calif, 0i1 Fields, Vol, 49, No. 2 (1963).

untain 0i1

DoArces of Rownd

elimi afy‘A"s':seéstﬁen_tféf 11 Aquifers His"t:oﬁ_qal'l‘y Treated As Exempt -
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CALIFORNIA DIVISION OF OIL AND GAS . , :  ROUND WDUNTATH OTL FELD
SHARKTOTH ARZA : S R " Kezn County

LOCATION: See map sheet of Round Mountain 0il Field

(IR TYPE OF TRAP: Faulted homocline

ELEVATION: 700 - 1,300 . o o . . '

- . . R R
! ~ DISCOYERY DATA e
: - - - Initial daily-
: . “production . T .

. . B | Gas | Dateof - <.

. Zone Present operator and well name Original operator and well name Sec. T. & R. B & M| (hbl) |- tMcf) .| complétion:
,;1 " Vedder * 16 MV 0il Co. "Signal-Mills" 1 - | Bandini Petroleum Co. "Signal Mills" 1 124 285 288 | 3 | 214 WiAL:| Se 45 -
-

Remarks:

DEEPEST WELL DATA

oo o ) Date - i_‘gepth ] - . At total de
. Présent operator and well same Original operatar and wel! name started Sec. T.&R. [B& W] (feet) Strata -
¢ Mobil 0il Corp, “Bradford” 1 - 7 77 |Géneyal Petrolesm Corp. "Bradford" 1 - Jun 1943 |15 285 288 | MD | 2,995 | Vedder |
o S N -
[
PRODUCING ZONES .
Lo - Ayerage | Averagenet | - T T .- 0 . Qil gravity -“Salinity of -
S depth thickness . Geologic AP or zone water - Class BOPE
- © Zame {feet) {feet) Age _Formation Gas {btu) gr/gal N regmred -
- Vedder . 2,400 " . 25 Jearly Miocene |Vedder . - ] T 13 : N.AL b Nome

[ =
W0 R

: ) PRODUCTION DATA (Jan. 1, 1973} .
=y RTINS CO ) 1972 Production ~ | Plrg\zgd Avera%gvr%umher Cumulative productien Peak o!lprddusﬁa’r{ . T:q{aK mm_\ﬁiér‘p

o K Off (oo} | Met gas Bed Water {ubl} acreage producliig wells 0l (bbl) - Gas {Mcf) Barrels - | Year “Diflfed |- Co

35,360 o 3,749,291 245 |- ‘o3l 4,828,613 55,811 503,449 | 1847 | (85 |

R "
L e STIMULATION DATA (Jan. 1, 1973)

o e T S Cumulative Infection Maxtmum
s - Typeof Date - Water, bbl? Gas, Mcf; number of wells
..... o - - praject started Steam, bbl mater equivalent) used for injection
L <

.
I - . SPACING ACT: Applies
' BASE OF FRESH VATER: None _ e - .
{ R o | CURRENT CASING PROGRAM: & 5/8" cem. zbove zope; 6 5/8" liner landed through zone. '
! LT . METHOD OF VASTE DISPBSAL: Evaporation and percolation sumps on outcrops of the Round Mountain Silit.
REMARKS: ’

REFERENCES Alhright, H.R. Jr., Sharktooth and Alwn Aveas of Round Mowntain 0il Field: alif, Div. of 0il and Ges. Summary of Operations--Galif. 0il
Fields, ¥ol. 42, No. 1 {1856). : .

. -Attachmient 1, Preliminary Assessment of 11 Aquifers Hi'stori'(:ally Treated As Exempt - “Page 57
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Bunker Gas Field, Undiff. (Post Eocene) Zone, Sacramento District Office

1) Number of disposal wells permitted in the zone:
0

2) Number of active producers :
0

3) Depth of the zone across the field:
3,000’ below surface

4) Volumes injected historically since 1983:
51,454 Bbils, last injected on 11/1/1985. WD well APl #095-00016 was P&A on
12/9/1986.

5) TDS of zone:
1,215 mg/l TDS
Sample collected from “BGZU” 601 well on January 16, 1974.

6) TDS of injection water:
10,675 — 11,025 ppm Chloride
Sample collected from “Bunker B-2 Zone” on April 26, 1973.

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 59
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CALIFORNIA DIVISION OF OIL AND GAS BUNKER GAS FIELD

Solano County

LOCATION: 22 miles southwest of Sacramento
TYPE OF TRAP: Faulted anticline
ELEVATION: 25

DISCOVERY DATA

Initial production
Flow | Bean
3 Dally | pressure| size Date of
Zane Present operator and well name Original operator and well name Sec. T.&R. B& MW (e {nsi} {iny | completion
Zimmerman Amerada Hess Corp,, Unit Oper. "BGZU' 901 | Amerada Petroleum Corp,, Oper. "Zimmerman'j 29 6N 2E|MD | 3,830 |2,250 9/32 | Aug 1961
1
Bunker Amerada Hess Corp., Unit Oper. "BGZU" 701 | G.E. Kadane § Sons "Main Prairie Gas Unit |20 6N 2B MD | 3,425 |2Z,250 1/4 | Jun 1960
A"l
Remarks:
DEEPEST WELL DATA
. Date Depth At total depth
“Present operator and well name Original operator and well name started Sec. T.&R. [B& M| (feet) Strata . Age
Amerada Hess Corp., Unit Oper. "BGZH® 702 G.B. Kadane § Sons "Maine Prairie Gas Unit A" | Jan 1962 | 12 6N 2E| MD | 10,008 | Winters Lt Cret
2
PRODUCING ZONES
Average Average nat Sallnity of
depth thickness Seotogle zone water Original zone Class BOPE
Zone {feal) {feet} Age . Formation Gas (btu) grigal gressure {psi) required
Zimmerman 6,780 15 | Paleocene Martinez 1,075 4 . 2,930 Iy
Bunker 6,845 25 |Paleocene Martinez 1,075 2 Z,875 v
PRODUCTION DATA {Jan. L, 1973
1972 Maximum
1972 Production Proved Maximum number Cumulative gas Peak gas protuction Total number of wells ey
Net_gas {Mc! Water {bbl} acreage producing wells production (Mei) (Mef) Year Dritied Completed acreage
3,073,728 6,704 816 8 53,141,694 10,457,830 1963 22 10 850

SPACING ACT: Applies
BASE OF FRESH WATER: 2,500 - 3,100

CURRENT CASING PROGRAM: 9 5/8" or 7 cem. 600; 4 1/2" cem. through zones and across base of fresh-water sands.
METHOD OF VWASTE DISPOSAL:Disposal into sumps at well sites.

REMARKS: Commercial gas deliveriss began in October 1961, 1972 condensate production 11,256 bbl.; cumulative condensste production 233,716 bbl,

REFERENCES: Humter, W.J., Bunker €es Field: Calif. Div. of Cil and Gas, Sum

rry of Opeiations--Calif, Gil Fields, VYol. 47, Ho. 1 {1961).

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt ' Page 61
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Wild Goose Field, Undiff. Zone, Sacramento District Office

1) Number of disposal wells permitted in the zone:
0 (only contains gas storage wells in this zone)

2) Number of active producers:
0

3) Depth of the zone across the field:
2,700’ — 3,400 below surface.

4) Volumes injected historically since 1983:
None, only contains gas storage wells

5) TDS of zone:
24,349 mg/l TDS
Geochemical Analysis of Kione L4 sample provided in UIC Project File.

6) TDS of injection water:
24,349 mg/l TDS
Geochemical Analysis of Kione L4 sample provided in UIC Project File.

Attachment 1, Preliminary Assessment of 11 Aquifers Historically Treated As Exempt Page 62
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4 .

CALIFORNIA DIVISION OF OIL AND GAS - WILD GOOSE GAS FIELD

Butte and Colusa Countiss -

LOCATION: 10 miles northwest of Colusa ) N ’ : - .
TYPE OF TRAP: Dome I

ELEVATION: 65

DISCOVERY DATA P
o - nitial production BRI
. Flew - | Bean |
. . . Dally | pressure | size |
Zone Present operator and well name Orlginal operator and well name See. T.& R. IB&M  igeft tost | TnY
Hangtown {Sub Capay)|Exxon Coxp. "Wild Goose Gas Unit 1" 6 Humble 0il & Rfg. Co. "Wild Goose" & 17 178 1E | MWD 4,000 840" | 24/64
Upper Wild Goose Exxon Corp. "Wild Goose Gas Unit 1" 4 Honolulu 0il Corp. "Honolulu-thmble Wild |17 178 1E MD 7,340 880 | 36/64
. Goose"- 4 T B
Afton Exxon Corp. "Wild Goose Gas Unit 1" 6 Humble 0il & Rfg. Co. "Wild Goose" & 17 17N 1E |MD | *4,840 | 1,040 | 24/64.| Sej
Lower Wild Goose Exxon Corp. "Wild Goose Gas Unit 1" 1 Honolulu 0il Corp. "Honolulu-Humble Wild {17 17N 1E WD 4,020 | 1,370 | 24/64
Goose'" 1 . . L

Remarks: * Commingled production from Afton and Upper Wild Goose. HomoIulu Oil Corp. tested this zone in open hole at a maximum rate of 2,980 McE
per day in "Honolulu-Humble Tule Goose" 1, (now Exxon Corp. "Wild Goose Gas Unit 1" 7) during July 1952. o

 DEEPEST.WELL DATA

. - - . | - Date ) ) ) Depth

. _ Present operator and well name . Original operatar and well name started Sec. T.&R. (B&M] {feet)

Exxon Corp. "Wild Goose Gas Unit 17 11 Hur(l:ﬂl)lgno%l ‘% Rfg. Co. "Wild Goose Country Aug 1967 18 17N 1E MD | 7,004 7 Dobbins ™~ .-

PRODUCING ZONES . .

"' - Average Average net Geologl Sallnity of . N
depth hick — eologs _ zone water Qriginal zone Class BOPE -

. Zoae {fael} {feel) Age Formation Gas (btu) gr/gal p {psh faquired -
Hangtown {Sub Capay} 2,400 10 | Lt Cretaceous | Kione . N.A. N.A. 1,105 ° v
Upper Wild Goose ‘2,500 200 | Lt Cretaceous | Kiome 800 1,780 - 1,200 - 3 AR

. . ] . 3,250 1,310 | T
Afton 2,850 30 | Lt Cretaceous | Kione N.A. N.A. 1,335 Iy -
Lower Wild Goose © 2,800 ‘250 1Lt Cretaceous | Kione 805 1,800 ~ 1,345 - v

o . . 2,650 . 1,500 ;
o
PRODUCTION DATA {Jan. 1, 1973) . . .
. . 1972 1972 - 2 Haximum
. _ 1972 Production 1 Prove Maximitm mumber Cumulative gas Peak gas production Total number a.f wells otaved
Net gas {Mchl Water (bhl} acreage producing wells production (Mcfl |} (Mef) - Year “Dritled . | Codipleted agreage
1,382,761 [) 340 9 99,229,200 | 8,248,811 1961 | © 16 FYR T

SPACING ACT: jpplies
" BASE OF FRESH WATER: 1,050
CURRENT CASING PROGRAM: © 5/8% cem. 500; 5 1/2" cem. through zones and across base of fresh-water sands.

METHOD OF WASTE DISPOSAL: ¥ater is injected into Exxon Corp. disposal well, s

-RE_hlARKS: Commercial gas deliveries began in November 1951.

REFERENCES: mumtpr, G5, ¥ild Goosc Gus Field: Calif. Div. of 0il and Gas, Sumwary of O
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Attachment 2:
Plan for Class Il Program Improvements

Introduction

Since at least the time of the US EPA’s 1983 delegation of primacy to the Division of
Oil, Gas and Geothermal Resources (Division), the Division’s largest regulatory
endeavor has been its Class [l underground injection control (UIC) program. Significant
improvements to this plan will, by necessity, require significant changes in all aspects of
the Division — leadership, staffing, training, data management, establishment of metrics,
internal review and monitoring against standards. Organizational change of this
magnitude is profound, affecting every employee action every day. The Brown
Administration, the Department of Conservation and the Division have committed to this
organizational restructuring, of which this Plan for Class Il UIC Program Improvements
is an important — but not sole -- piece.

Given the years of work and level of resources required, it is critical to know what the
targetis. This plan should be understood in the context of this vision for the Division:

The Division will become a modern, efficient, collaborative, science-driven
agency that intelligently and consistently regulates State oil and gas activities
using modern field tools integrated with advanced data management systems
that allow for oversight of a greater number of activities. Safety and training will
become integrated cultural norms. The Division will be much better connected
with oil and gas-related research activities in industry, academia, and national
laboratories so that it can see regulatory challenges coming in advance and
apply regulations from an elevated platform of understanding. The Division will
perform its duties with integrated collaboration of other State agencies to reduce
the environmental impact of oil and gas development. Internal monitoring and
compliance will be routine and fully integrated with all that we do so that Division
performance can be measured objectively. The Division will be paperless and
have instant access to data and information, and hence be able to support all
stakeholder groups. Likewise, stakeholder groups will be able to routinely
observe Division activities and retrieve information of interest. The Division will
have more effective communications capabilities and be more comfortable
engaging stakeholder groups.

BACKGROUND AND OVERVIEW

Injection wells have been an integral part of California’s oil and gas operations for over
50 years. Currently, over 50,000 oilfield injection wells are operating in the state.
Injection wells are used to increase oil recovery and to safely dispose of waste fluid
produced with oil and natural gas. About 70-75 percent of California’s oil production is
the result of enhanced oil recovery (EOR) methods such as steam flood, cyclic steam,
water flood, and natural gas injection, all of which involve some sort of injection activity.
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Most of the oil and gas fields in the state are mature and require EOR to be productive.
Each year more responsibility rests with the Division’s Underground Injection Control
(UIC) Program to deal with the enhanced recovery of the resource. This includes new
methods and techniques developed by the industry to produce the oil and gas. The
increased use of injection, such as cyclic steaming, also presents new public health and
safety risks, especially in fields with older wells. These risks include groundwater
contamination, reservoir fluids leaking to the surface, and fires and blowouts caused by
the migration of oil and gas. Urban encroachment on or around older oil and gas wells
raises additional issues and concerns.

The Horsley Witten audit, conducted at the request of the Division for the US EPA, was
completed and sent to the Division in September 2011. The following issues were
outlined in the audit:

¢ Additional plugging and cementing requirements to protect underground sources
of drinking water (USDW)

¢ More in-depth evaluation of the zone of endangering influence (ZEI)

Requirements for waste fluid disposal

Changes to requirements for pressure gauges and/or monitoring of zone

pressure

Well construction and cementing

Annual project reviews

Standard Annual Pressure Test (SAPT) requirements

Well monitoring requirements instead of the SAPT

Mechanical integrity surveys and testing

Inspections and compliance/enforcement practices and tools

Idle well planning and testing program

Financial responsibility requirements

UIC staff qualifications

Cyclic steam injection well testing requirements

In addition to the US EPA audit, the legislature has been involved with several UIC
issues and has noted other areas that need to be addressed in regulation. These
include:

e H2S/Waste Gas Disposal
e Freshwater usage relating to EOR projects
e (CO2 EOR Projects

Additional areas of concern relating to the Division’s UIC program include:
¢ Production from shallow diatomite formations

e Surface expressions
e Aquifer exemption process

Attachment 2: Plan for Class Il Program Improvements 2|Page
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e Well construction standards
¢ Injection relating to formation fracturing pressure

ACTIONS TAKEN TO DATE

The Division first identified issues with its UIC Program in 2009. Division management
began a review of then-current practices in regards to approving injection projects,
annual project reviews, and the evaluation of wells within the Area of Review (AOR). At
the conclusion of the Division’s self-assessment, it developed a general plan to work
with the administration and Legislature to increase the number of staff so that several
deficiencies in the program could be addressed proactively. 17 positions (PYs)
established in the FY 2010-2011 budget were spread throughout the Division to add
staff to the UIC program to ensure project applications were reviewed according to both
the program specifications outline in the Primacy application to the US EPA and in
accordance with State statutes and regulations. In addition, Division management also
put in place a Letter of Expectations to remove any confusion regarding how injection
project applications were to be evaluated. These expectations were issued in May 2010
and revised in November 2010. The Letter of Expectations was mentioned and
supported in the Horsley Witten Report.

As the Division continued to monitor its performance and the pace of program
improvements, the Division recognized that additional resources were needed to reach
improvement goals and therefore requested and received additional staff in FY 2011-
2012. Most of these positions were added to the UIC program to provide additional staff
to conduct an adequate UIC project application review. Several PYs were used to form
an internal monitoring and compliance group to dig deeper into the UIC project files to
provide a more refined evaluation of the Division’s internal adherence to UIC
requirements. Once established, the Monitoring and Compliance Group began an
assessment of the Division’s activities in District 1 (Los Angeles Basin) regarding past
and current work regarding UIC project approvals, area of review and zone of
endangerment assessments, project monitoring and annual reviews.

To meet the objectives listed in the Letter of Expectations, Division management
executed an internal strategy to explain and train staff regarding the requirements for an
UIC project approval, and how existing projects were to be reviewed, remediated and
monitored to move UIC projects to full compliance.

As these activities were underway, Division management recognized the need to
address the emergence of cyclic steam enhanced oil recovery as not only a rapidly
evolving technology but one that was being employed to produce a major fraction of the
state’s oil. Further, the Division set in motion steps to deal with the mismatch between
existing regulations and the realities in the state’s oilfields. Of greatest concern was
cyclic steam production from shallow diatomite formations as this type of production
was rapidly emerging, and the state’s regulations were inadequate to properly regulate
these activities and ensure protection of USDWs.

Attachment 2: Plan for Class Il Program Improvements 3|Page
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Moving Forward and UIC Assessment

Even though there has been consistent recognition by several top leaders within the
Division that the UIC program has had significant deficiencies, Division plans and
actions for UIC improvement have been less effective than needs demand. In part, the
mismatch between plan objectives and results have been caused by numerous
management changes. Furthermore, it was not fully understood that fundamental
problems with the lack of consistent business processes, poor record-keeping and the
lack of modern data management tools were only some of the root causes of the
Division’s lack of performance in the UIC program. Hence, until recently, a coherent
plan addressing broad, fundamental foundational problems was not developed. This
spring, with the strong support of the Brown administration, the Division requested and
received 23 additional positions to address deficiencies in a number of areas — capacity
in program leadership, monitoring and compliance, data management and geographic
information systems, emerging technologies, and environmental review. Furthermore,
as part of the overall plan, the Division requested and received funding for a modern
data management system designed for the oil and gas regulatory environment. Further
changes will be forthcoming in the weeks ahead to better align the Division for
significant performance improvements.

The Division has already started its UIC program evaluation and will continue the
following efforts:

Identifying gaps in UIC Program compliance and develop a corrective action plan
Hiring qualified personnel to fill retirement and new position vacancies

Providing technical and regulatory training for UIC staff

Increasing management oversight of UIC staff

Increasing accountability for technical work

Conducting outreach to the public regarding state and federal mandates
Conducting outreach to the oil and gas industry to raise awareness of changes in
Division regulatory approaches and monitoring

e Pursuing and implementing electronic data systems development

California is moving forward to meet the changing regulatory imperatives with respect to
technology, demographics, and more aggressive oversight of oil and gas production.
To reiterate, the target is to evolve the Division to a modern, efficient, collaborative,
science-driven agency that intelligently and consistently regulates State oil and gas
activities using modern field tools integrated with advanced data management systems
that allow for oversight of a greater number of activities. Safety and continuous training
and improvement will become integrated cultural norms. The Division will be much
better connected with oil and gas-related research activities in industry, academia, and
national laboratories so that it can see regulatory challenges coming in advance and
apply regulations from an elevated platform of understanding. The Division will perform
its duties with integrated collaboration of other State agencies to reduce the
environmental impact of oil and gas development. Internal monitoring and compliance
will be routine and fully integrated with all that is done so that Division performance can

Attachment 2: Plan for Class Il Program Improvements 4|Page
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be measured objectively. The Division will be able to support all stakeholder groups
because it will be paperless and have instant access to data and information. Hence
stakeholder groups will be able to routinely observe Division activities and retrieve
information of interest. The Division will have more effective communications
capabilities and be more comfortable engaging the constellation of stakeholder groups.

Such profound organizational renewal will consume several years and require constant,
focused attention. This work plan is an important initial piece of that renewal. The UIC
plan is designed to strengthen the current UIC Program through new regulations,
consistent, ongoing training, enhanced compliance oversight, and an evaluation of
existing projects and UIC operations.

Assessment by Monitoring and Compliance Unit

The Division has conducted a partial assessment of the Division UIC Program by
sampling and reviewing program activities and compliance oversight in one of its District
offices. In the development of the assessment, the Division considered the following
concerns to help develop a priority list:

Risk to the public

Risk to health and safety
Risk to property

Risk to natural resources
Risk of litigation

Based upon known conditions at the time of the assessment, the injection projects
located in the Cypress District (Division — District 1) appeared to have the highest
priority. The District has around 800 injection projects, which includes over 2,000
injection wells.

The assessment was designed to give greater insight into the range of shortcomings in
the Division’s UIC program. The UIC program standards that should be used are listed
in both California’s Primacy application and the federal regulations associated with the
Safe Drinking Water Act and Class Il injection wells. The assessment has:

o Evaluated a representative sampling of old projects that are in fields that were
discovered in the 1930’s and 1940’s to determine if appropriate Area of Reviews
(AOR) were completed and to determine if possible conduits for the injection fluid
are present

o Evaluated a representative sampling of recent projects to determine if
appropriate AORs were completed and to determine if possible conduits for
injection fluid are present

o Evaluated a representative sampling of the records for annual project reviews to
determine if they were performed and documented adequately to determine if the
project is in compliance with the project approval
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e Evaluated a representative sampling of the Division’s UIC monitoring program to
determine if adequate Mechanical Integrity Testing (MIT) surveys were
conducted, evaluated, and documented to ensure mechanical integrity of the
injection wells

e Evaluated a representative sampling of the Division’s UIC monitoring program to
determine if the Maximum Allowable Surface Pressures (MASP) are determined
correctly and monitored to ensure compliance with the project approval

e Evaluated if the Division’s UIC staff are appropriately educated and trained and
have the necessary tools to enforce the Safe Drinking Water Act in regards to
Class Il wells

o Evaluated if the Division has enough staff and resources to adequately enforce
the Safe Drinking Water Act in regards to Class Il wells

A draft report that lists the results of the assessment in our Cypress district office has
been prepared and is under final administration review.

Bonding

The State has already addressed some of the financial responsibility requirements.
Effective January 1, 2014, the State has increased its bonding amounts to address the
rising costs to remediate problem wells that become the responsibility of the State.
These changes also affect the number of wells that may be covered by a blanket bond.
What is not clear, pending further review, is the magnitude of the state’s financial
liabilities and whether the incremental changes heretofore are sufficient to address long-
term needs.

DIVISION’S NEXT STEPS

Individual Project Evaluation

The Division will undertake improvements to its administration of the UIC Program
through a series of actions including increasing program leadership talent, enhancing
field monitoring of compliance with regulations, a series of rulemakings on priority
topics, and a project-by-project review of each UIC project to assess the status of the
project with respect to compliance with UIC regulations, testing requirements and
adherence to limitations placed on the project in project approval letters. This plan will
be informed based upon the findings of the partial assessment of the UIC program
already conducted. The Division will take the following steps to ensure all injection
projects are in compliance with State law and the Primacy agreement with the US EPA:

1. District staff will review all of the active injection projects in the State and
determine what, if any, data are missing to fully evaluate the injection project and
ensure the protection of Underground Sources of Drinking Water (USDW). Any
data that need to be updated because of changes or modifications to the original
approval, will be identified and collected, and the project files organized and
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prepared to meet two goals: improved, consistent regulatory oversight and
efficient uploading of project data into the coming new data management system.

2. As this project-by-project review is underway, Division staff will meet with
operators to discuss the list of deficiencies and develop a compliance schedule
for all issues. Operators will be given no more than 6-12 months to supply the
Division with the missing or updated data. Depending on the data requests, this
timeline may be greatly reduced. Based on the project-by-project review,
projects could be terminated or modified.

3. Division staff will evaluate the data submitted and require operators to make
changes to ensure the project is still viable. Projects will be modified or
cancelled based on this analysis.

4. All projects will be evaluated by the District office and sent to Sacramento for
review and concurrence by the program director prior to being approved.

5. Projects may require a new Project Approval Letter (PAL) with additional
conditions and/or reporting requirements to ensure compliance.

6. All projects will be reviewed to assess containment of injection fluids. The
Division will work closely with the State Water Quality Control Board on the
evaluation of fluid containment and the adequacy of the required zone of
endangering influence and area of review.

7. Allinjection data will be entered or verified in the State’s databases. Because
existing databases may not have the capacity to manage all the data required,
the Division will implement a temporary database until the Division’s data
management system is developed and implemented.

8. All required mechanical integrity tests will be confirmed and verified.
9. Once every year thereafter, the projects will be evaluated to ensure the projects

are operated in compliance with the PAL and all testing and monitoring
requirements have been met in compliance with UIC regulations.
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Project-by-Project Review Schedule

The project-by-project review process will be time consuming and demand significant
investment if staff time. In the Cypress and Bakersfield districts, this effort will be very
significant. Even though with the implementation of the Letter of Expectations, project
applications and project files have improved, many of the injection projects were
evaluated and approved under a less stringent process. Many of the Districts have had
District policies in place that fell short of directives in the primacy application, statutes,
and regulations. The time to complete this review will vary based upon the following:

Number of projects in each District

Number of injection wells in the project

Number of wells within the AOR (project area)
Amount and type of data missing from the project file
Current status of the project

Division leadership expects that a review of this depth could require as much as a week
(5 working days) to evaluate what is missing from a project file. Such a review can be
complicated and complex since the data provided needs to be relevant and accurate,
and requires comparison with the project application.

All projects are not equal in size or complexity, and based upon the project status and
number of injection projects by District, the following is an estimate of time needed for
initial review to evaluate existing data, identify gaps and the develop a list of compliance
deficiencies:

District 1 (Cypress)

Number of projects: 817 (X 40 hours) = 32,680 hours
District 2 (Ventura)

Number of projects: 322 (X 40 hours) = 12,880 hours
District 3 (Orcutt)

Number of projects: 255 (X 40 hours) = 10,200 hours
District 4 (Bakersfield)

Number of projects: 1342 (X 40 hours) = 53,680 hours
District 5 (Coalinga)

Number of projects: 195 (X 40 hours) = 7,800 hours
District 6 (Sacramento)

Number of projects: 43 (X40 hours) = 1,720 hours

The Division is mindful that review of all projects will not consume a full 40 hours. Some
projects are no longer active, so the District staff will prioritize the projects based upon
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their status. Based upon these numbers it is estimated to take anywhere from six to 18
months to complete this first phase. Phase Il -- developing a compliance schedule
required of operators and certifying the completion of requirements-- will consume, in
total, approximately an additional 12-18 months. Therefore, the overall time to fully
complete the project review, certify remedial work, and move the program into full
regulatory compliance is estimated to be three years.

The Division anticipates that the review and compliance process can be completed in
different districts on different schedules. Beginning October 1, 2015, the Division has
developed the following schedule:

Districts 3 and 6, review complete within 7 months, compliance certification within 18
months (18 months start to finish);

Districts 2 and 5, review complete in 9 months, compliance certification in 24 months
(24 months total).

District 1, review complete in 10 months, compliance certification in 28 months (28
months total).

District 4, review complete in 16 months, compliance certification in 36 months (36
months total)

A very significant unknown in this review will be the amount of time needed for joint
Division and Water Board assessment and validation of containment of injected fluids.
Furthermore, demands on staff time for aquifer exemption data review and preparation
for the implementation of the new data management system will be significant and will
have to be orchestrated to meet these timelines. Once an initial assessment of file
status in each of the Districts is complete, the Division can develop a more refined
assessment of schedule.

Aquifer Exemptions

The Division continues to evaluate wells that have been permitted to inject into non-
exempt aquifers, according to the compliance schedule agreed upon by the Division,
State Water Board, and US EPA. The Division, working with the State Water Board, is
continuing to evaluate potential impacts to water supply wells and, where precautionary
measures are needed, ordering wells to cease injection if there is a potential impact to
any water supply well. In addition to the well evaluation, the Division and State Water
Board are working with operators to obtain additional data on aquifers to determine if
the State will pursue aquifer exemption applications to the US EPA. The State continues
to meet its obligations to the compliance schedule and acknowledges that a failure to
receive approval from the US EPA on proposed aquifer exemptions will result in
additional injection well closures.
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Staffing

As noted above, the Division has recently received 23 additional positions to augment
the Division’s program. Ten positions will be deployed to the district offices to enhance
field presence and the review of UIC projects. Five positions will be added to the
GIS/Data Management Unit to ensure data quality and support to the district staff
evaluating UIC project applications and reviews. Three positions will be added to the
California Environmental Quality Act (CEQA) Unit to ensure compliance with project
approvals and environmental reviews associated with the approvals. Four positions will
be added to the Monitoring and Compliance Unit, which will increase capacity to the
current Monitoring and Compliance Unit to ensure there is consistency throughout the
Division and that all districts are fully implementing the UIC program. We have also
added one position to the legal staff to assist with rulemakings, litigation, and other legal
issues associated to UIC issues.

The Division is also assessing its organizational structure, workload, and supervisory
oversight requirements of the organization and is preparing to make adjustments to be
more effective and to better assimilate the additional staff. These adjustments, based
upon identified priorities, will be announced soon.

Compliance Monitoring

This work plan includes utilizing the Division’s Monitor and Compliance Unit to verify
District staff are following statutes, regulations, and policies in the regulating of the UIC
projects. This unit is separate from the UIC Program and therefore can provide
objective analysis of the adequacies of the UIC Program improvements. This unit is
comprised of one Senior Oil and Gas Engineer to oversee the unit, seven Engineers,
and one Associate Government Program Analyst. This team will provide the necessary
resources to assist with the improvement plan implementation and execution, and then
continued monitoring to ensure Division statutes, regulations, and policies are followed.
This unit is providing feedback to the Technical Services Manager, UIC Program
Manager, and the Chief Deputy to ensure accountability.

Training

The Division is seeking a Technical Training Coordinator to evaluate training needs of
the Division’s technical staff. As we move to fill this position, the Division is also moving
to put in place training contracts and training requirements for staff to complete, prior to
going into the field and evaluating UIC project applications. The Division is also in the
process of developing a training plan that clearly outlines the necessary training
requirements for each level of engineer as well as a list of skills, knowledge, and
abilities for each level of engineer. This plan is also expected to be ready by autumn,
2015.

In addition to specific training courses, the Division will continue its meetings of
engineers in the Districts. The Division has had two such meetings in the last year.
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These meetings are designed to develop team work and share important information
regarding different aspects of the work district engineers perform. They provide a forum
to share findings regarding investigations of injection activities the Division has
undertaken and provide guidance as to how to monitor and identify issues before
problems occur.

Business Process

The Division lacks clear and consistent business process. To deal with this challenge,
the Division has contracted for assistance with:

1. ldentification of the various permitting processes throughout the Division
2. ldentification of common relevant steps in each the process
3. Recommendations of statewide processes for our permitting

Along the way, the contract will ensure that legislative mandates are being captured in
our existing processes. Much of the work done for this will also contribute to essential
preparations for the implementation of our data management project.

Phase 1 of the contract will require 90 days. The contractor is now traveling to District
offices to interview employees who have a part of the UIC program.

Data Management System

The Division has already begun working with the California Department of Technology
to evaluate our current systems and to develop a plan to meet the Division’s future data
management needs. This plan will include looking at a data management system that
captures all the required data and a method for either the Division to push data to an US
EPA-wide data management system or a method for EPA to download data. The State
employs a “Stage/Gate” model process to assess business needs and processes and
develop deliverables and project completion schedules. The entire process of
assessment to delivery of a complete system could take 3-4 years including the
uploading of legacy data.

Rulemaking

The Division has identified an ambitious list of regulatory goals to be accomplished by
rulemaking action. This list of regulatory goals is based on the Division’s own
evaluation of its UIC Program, concerns raised in the review prepared by the Horsley
Witten Group, input from stakeholders, and input from other regulatory agencies. In
addition, these regulatory goals dovetail with issues related to the UIC Program that
were identified by the California Council on Science and Technology in the independent
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scientific assessment of well stimulation treatments in California that it conducted
pursuant to Senate Bill 4 (Paviey 2013).

These regulatory goals each relate to the Division’s UIC Program, but some issues —
such as well construction standards and idle well management — are actually broader in
scope than just injection regulation. Because these rulemaking goals are likely to be
more than could be effectively addressed at one time, the Division will undertake its
rulemaking efforts around these goals in two phases. The regulatory goals to be
addressed in these two phases of rulemaking are as follows:

Phase 1
o Clarify standards for ensuring zonal isolation of injection projects
o Expressly define the quality of water to be protected when constructing wells
e Codify best practices for well construction

e [Establish permitting and regulatory requirements specific to cyclic steam
operations

e Establish requirements specific to cyclic steam in diatomite, including a
regulatory framework for responding to surface expressions and clarification
regarding injection above fracture gradient

o Clarifying process and standards for establishing maximum allowable
surface pressure for injection operations
Phase 2

o Codify requirements for ongoing project review

e Establish requirements for securing idle wells and standards for well
abandonment

o FElaborate on existing idle well testing requirements

Generally, these rulemaking goals will be accomplished through a process of

(1) identifying interested parties and engaging with stakeholders to solicit concerns and
suggestions; (2) drafting proposed regulations and informally soliciting input on the draft
regulations; and then (3) commencing formal rulemaking to adopt proposed regulations.

The Division has already started this process for Phase 1 of its rulemaking effort. The
Division has circulated a notice identifying the Phase1 regulatory goals and encouraging
people to identify themselves as interested parties for the rulemaking effort. In the near
future, the Division will be sending notice to interested parties of workshops to be
conducted this fall throughout the state, in order to provide an opportunity to provide
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input on how to best accomplish the regulatory goals identified. The Division’s goal is to
informally circulate draft regulations in November 2015, commence formal rulemaking in
January 2016, and complete the rulemaking process for the Phase 1 rulemaking effort
by winter of 2016.

Although the Division has already begun giving consideration to Phase 2 regulatory
goals, the Division will not begin working in earnest to pursue the Phase 2 rulemaking
effort until formal rulemaking for the Phase 1 rulemaking effort is near completion.
Accordingly, the Division estimates that the Phase 2 rulemaking effort will not begin until
fall of 2016, and will not be completed until winter of 2017.

Conclusion

The job of meeting the many goals laid out here is indeed a substantial one. But with
the continued support and effort of those involved, doing the job well will result in a
modern and responsive regulatory unit that is able to meet the challenge of helping to
shepherd our oil and gas resources in a way that will, to the greatest extent possible,
both protect public health and the environment and maintain California’s significant oil
production economy.
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Attachment 3: Public Participation Process For Aquifer
Exemption Proposals

The purpose of this document is to explain the public participation process that the
Department of Conservation, Division of Qil, Gas, and Geothermal Resources (Division)
will follow before submitting an aquifer exemption proposal to the US Environmental
Protection Agency (U.S. EPA). The Division will not submit an aquifer exemption
proposal to U.S. EPA without concurrence from the State Water Board and the
appropriate Regional Water Quality Control Board (collectively Water Boards) that the
proposal is appropriate, and the Division will not submit a proposal for public comment
unless the Division and the Water Boards agree that the proposal merits consideration.

e Public Notice and Comment

o Timing. Public notice and opportunity to comment will be provided after
the Division and the Water Boards make an initial determination to request
U.S. EPA approval of a new aquifer exemption, but before any final
proposal is submitted to U.S. EPA.

o Newspaper Publication. The Division will publish notice of proposed
aquifer exemptions in at least one newspaper. The most appropriate
newspaper will be determined on a case-by-case basis, but generally will
be the most widely-circulated, daily-issue newspaper in the county where
the aquifer is located. Notice may be published in a second newspaper, if
deemed necessary to target a wider audience or more local community.
All notices will be published for three consecutive days, beginning (but not
necessarily ending) on a weekday.

o Length of Notice and Comment Period. The Division will accept public
comment for a period of at least 30 days beginning on the first day notice
is published in the newspaper. If substantial changes are made to the
proposed exemption after the close of the initial notice and comment
period, the Division will reopen a supplemental, 15-day notice and
comment period beginning on the first day the supplemental notice is
published in the newspaper.

o Website. The Division will establish a webpage within its current website
to hold all notices, information submitted in support of exemptions, public
comments, and other materials on which the Division relies. The notices
will direct readers to the webpage for more information, which will more
fully inform the public and enable a meaningful opportunity to comment.

o List Serve. The webpage for aquifer exemptions will allow individuals to
join a list serve for receiving email notification of all future aquifer
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exemption proposals. Email notification will be sent on the same day
notice is published in the newspaper, or as soon as possible thereafter.

o Outreach. On the same day notice is published in the newspaper, or as
soon as possible thereafter, the Division will email or mail notice to the
following:

= Director of the Water Management Division, U.S. EPA Region IX;
= Chairperson of the State Water Resources Control Board;

= Chairperson of the Regional Water Quality Control Board(s) with
jurisdiction over the area in which the aquifer is located;

» The Board of Supervisors of the county(s) in which the aquifer is
located, and any other local officials identified as likely to be
interested;

=  State Senators in the following committees: Agriculture; Energy,
Utilities and Communications; Environmental Quality; Natural
Resources and Water;

= State Assembly Members in the following committees: Agriculture;
Natural Resources; Water, Parks & Wildlife; and

= |ndustry associations and non-governmental organizations
identified as likely to be interested;

e Public Comment Hearings

o Schedule and Notice. A joint public comment hearing will be held with a
designee from the State Water Board for the purpose of providing an
opportunity for people to provide oral comments. The initial notices for a
proposed aquifer exemption will specify the date of the hearing date,
which will always be at least 30 days from the date of the notice.

o Location. Hearings will be held at a location convenient for the parties
involved or in Sacramento.

o Consolidation. The Division and State Water Board will set aside one day
every month (or every other month, depending on the rate of proposals
under review) for holding a public hearing on proposed aquifer
exemptions. Several aquifer exemption proposals will normally be
considered at each hearing, with each proposal allocated a separate time
slot. The number of exemption proposals at issue in a hearing will depend
on readiness of the proposals and their relative complexity.

o Requests for U.S. EPA Participation. The Division and State Water Board
may elect to request U.S. EPA’s participation at the hearing. Requests for

Attachment 3, Public Participation Process For Aquifer Exemption Proposals 2

ED_001000_00035461-00086



U.S. EPA participation will be made at least 10 days prior to the date of
the hearing.

o Conduct. Public hearings will be conducted as follows:

= Division staff will provide a brief introduction regarding each aquifer
exemption;

= The purpose of the public comment hearings is to receive public
input — the Division and State Water Board will receive public
comments but will not necessarily answer questions or debate
issues;

= All attendees will be provided an opportunity to provide oral or
written statements, though the Division and State Water Board may
impose reasonable limitations on oral presentations;

= Hearings will be recorded by an audio/video recording device, or by
a stenographer; and

= |f an attendance list or similar document is posted or circulated at
the hearing, the document will state that signing-in is voluntary and
that all persons may attend regardiess of whether they sign-in.

o QOutcome

o Notice of Substantial Changes. As noted above, the Division will reopen a
15-day supplemental notice and comment period for substantial changes
made to the proposed exemption following close of the initial comment
period.

o Decision and Response to Comments. If the Division and the Water
Boards elect to submit an aquifer exemption proposal to U.S. EPA, it will
prepare a document that (1) announces the decision, (2) provides a
concise statement of the basis for the decision, and (3) summarizes the
substantive comments received (including oral comments received at a
hearing) and the disposition of those comments. This document will be
included in the submittal to U.S. EPA.

o Submission to U.S. EPA. In the unlikely event it takes the Division longer
than one year from the date of initial notice to submit an aquifer exemption
to U.S. EPA, the Division will consider whether there are any changed
circumstances that may reasonably require a new round of notice and
comment.
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Aprit 19, 2016

Kenneth Harrls, Jr,

State Ol and Gas Commissioner

Division of Oll, Gas and Geothermal Resources (DOGGR)
801 K Street

Sacramento, CAU5814

Degr Mr. Harris,

The United States Environmental Protection Agency, Region 9 (EPAYIs in receipt of your Febiruary 8, 2016
letter transmitting the State’s request for an expansion of the aquifer exemption (AE) for the Dollie Sands
of the Pismo Formation inthe Arrovo Grande oil field. Subseguent to the State’s submittal, we had an
opportunity to meet with members of vourinland Districtand Headguarters staff, the State Water
Resotirces Control Board {State Water Board} and the Central Coast Regional Water Quality Control Board
[RWQCB) to discuss the application. Based on EPA's review of the application, and ourrecent discussions,
we have determined that additional information is necessary regarding the aguifer exemption request,

EPA evaluates aguifer exemption requests based oncriteria in the Agency’s Underground Injection Control
regulations at 40 CFR section 146.4. These criteria include that the aguifer, or a portion thereof, proposed
forexemption 1) does not currently serve asa source of driinking water, and 2} cannot now and-will notin
the future serve asasource of drinking water. As we discussed with your staff and the State and Regional
Boards, EPA requires additional information pertaining to the demonstration that the portionof the Pismo
Formation proposed for exemption does nol currently serve as a source of drinking water, Inaddition, we
need further clarification of the basis for the specific exemption boundaries proposed and more technical
information demonstrating that injected Huids will not flow beyond these proposed boundaries. Amore
thorough description of the Information EPA needs to further consider the proposed AE is contained inthe
Enclosure to this letter,

Asyou proceed in gathering and analyzing additional information to support this request, particularly
regarding the drinking water wells In the area, EPA Is interested in distussing the methodolopy for this data
collection. We would be happy to schedule a discussion of this topic at one of our upcoming monthly WIC
rmestings.

et v TS Pomteniassimes Rievelial Pogers Propesn € o Fre

ED_001000_00035461-00089



If you have any questions-about this request, please contact me at (415) 972-3834, or contact David
Albrightin our Drinking Water Protection Section at (415)972-3971.

Sincerely,
AP

ichael Montgomery
Assistant Direction, Water Division

Enclosure

oo Jonathan Bishop, State Water Resources Control Board
Lisa Horowitz McCann, Regional Water Quality Control Board, Central Coast Region

ED_001000_00035461-00090



ENCLOSURE

Arroyo Grande Aquifer Exemption Application

Issue/Comment

Additional Information Requested

HYDRAULIC ISOLATION

1.

While the information in the application provides a general characterization of
the injection zone, there is insufficient information to demonstrate hydraulic
isolation based on facies changes or other changes in permeability and to
support the proposed AE boundaries. Additional technical information is
needed to demonstrate hydraulic isolation of the aquifer (by the fault, facies
change, and tar seals), justify the specific boundaries of the expanded
exemption area, and demonstrate that injected fluids will not flow beyond
these boundaries. Specifics regarding the required additional technical
information is described below:

The Arroyo Grande fault to the north. The application does not provide any
information on the transmissivity, rock properties, or other relevant
characteristics of the fault. If the fault is not, in and of itself, a barrier to fluid
migration (which cannot be determined from the information provided), it is
possible that flow could occur across the northern boundary of the aquifer
proposed for exemption, as cross sections A-A’, D-D’, and F-F’ show the
presence of the Edna/Dollie (in yellow) on either side of the fault.

Facies change from the Edna/Dollie to the low-permeability Miguelito to the
south. The facies change appears to be supported by cross sections A-A’, C-C/,
and E-E’. However, none of the provided cross sections covers the
southwestern area near the original aquifer exemption boundary, where the
Pismo formation begins to extend past the edge of the proposed expanded
exemption boundary.

Lateral tar seal and/or loss of permeability to the west and east. Cross-section
B-B’ shows the Edna/Dollie extending across the western boundary of the
zone to be exempted with no facies change or other apparent barrier to fluid
migration. The application does not provide porosity, permeability, or other
data (e.g., data about the continuity of low permeability zones) supporting
the delineation of this boundary to the west. According to the cross section,
the tar seal (for which no permeability or other information is provided)

Please provide any additional data, analyses, or
technical justification to demonstrate hydraulic
isolation of the Dollie Sands from the surrounding
aquifers. Also please clarify the technical basis for the
proposed boundaries, and provide any additional
technical justification to demonstrate that injected
fluids will not flow beyond the proposed boundaries.

Please provide any information on the transmissivity,

rock properties, or other relevant characteristics of
the fault to better demonstrate its geological
properties and to clarify the extent to which the fault
is a barrier to fluid migration.

Please provide as much information as possible to
demonstrate that the facies change acts as a barrier to
fluid movement and to delineate/justify the proposed
southwestern exemption boundary.

Please provide as much information as possible to
demonstrate the characteristics of the tar seals to act
as barriers to fluid movement and to delineate/justify
the proposed western and eastern exemption
boundaries.

1
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Issue/Comment

Additional Information Requested

occurs approximately 500 ft below ground surface at the western boundary of

the proposed exemption, while the Edna/Dollie extends to about 1,250 ft
below ground surface. A similar scenario is shown at the eastern boundary.
The application does not provide permeability data or other information to
demonstrate that there is a geologic barrier to fluid flow in these areas.

2. Regarding the vertical confinement of the proposed aquifer, there is presumed to | Please provide any additional data, analyses, or technical
be no upper confining zone because the proposed exempted area extends to the  |justification to address the lower hydraulic isolation of the
surface, Per Section 2 of the application and the cross-sections in Appendix A, the [ Dollie Sands from surrounding aquifers in light of the
lower confining zone is the low-permeability (1.7 mD) Miguelito Member of the inconsistent distribution of and discontinuities in the lower
Pismo Formation. However, state documentation cited in the application provides |confining zone (Miguelito Member of the Pismo Formation).
evidence of inconsistent distribution of and discontinuities in the Miguelito, which
is not addressed by the application.

3. Information regarding the hydraulic regime is not sufficient, as described more

fully below:

a. The application contains a basic hydraulic analysis assessing fluid containment,

which evaluates the likelihood of fluid passing a certain elevation (a “spill
point”) based on subsurface pressures. The assessment appears to assume a
hydraulically isolated injection zone (i.e., no-flow boundary conditions), which
may not be appropriate for the site. The application does not include a
technical justification for selecting the elevation of 275 ft as the spill point in
the hydraulic analysis. Also, there is no explanation of how or whether this

elevation can be uniformly applied at all boundaries of the exempted area, nor

any pressure data for that elevation.

b. Regional groundwater patterns are characterized in Section 4 and Appendix G
1-1 of the application. However, the application does not provide site-specific
directional groundwater flow information, stating instead that the zone
proposed for exemption is hydraulically isolated from the surrounding area

c. The analysis does not appear to consider any effects of existing or future
saturation in the aquifer (the pressure response in the reservoir is a direct

function of saturation levels, especially in closed domains as is assumed by this

analysis) or of buoyancy-driven fluid movement.

a. Please provide technical justification for selecting the
spill point elevation, an explanation of whether it can
be uniformly applied at all boundaries, and any
available pressure data.

b. As part of the analysis needed to fully evaluate the
aquifer proposed for exemption, please provide site-
specific groundwater flow information (direction and
speed).

c. Please explain how the analysis includes the
consideration of the effects of existing or future
saturation in the aquifer.
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d. The analysis is supplemented by qualitative descriptions of certain operational d. Please provide any supporting data on the operational
factors (injection/production volumes and dewatering) that would contribute factors, especially any that could contribute to
to hydraulic containment, but no supporting data are provided for these hydraulic containment of fluids within the proposed
factors. exempted area.
CURRENT SOURCE ANALYSIS
4. Appendix G 1-1 describes activities undertaken to inventory water supply wells | Please provide details (including a map) of all current public

within 1 mile of the oil field, including a review of well completion reports and
a walking survey. The Statement of Basis indicates that the operator worked
with the state and regional water boards during this process. The aquifer
exemption package states that no drinking water wells were identified within
the proposed area to be exempted. However, to determine whether the
aquifer proposed for exemption is a current source of drinking water, it is not
sufficient to demonstrate that there are no drinking water wells within the
areal boundaries of the proposed exempted aquifer. It is also necessary to
identify and evaluate all public and private drinking water wells that are
outside the areal boundary of the proposed exempt area, but which may draw
water from the aquifer during the lifetime of the existing drinking water well.
Appendix G 1-1 provides some information on depths and aquifers for the wells
identified within 1 mile of the Arroyo Grande oil field, but other information on
the nearby water wells (e.g., age of well/expected life, well owner,
use/production rates, capture zones, screened depths, etc.) is not provided.
The accompanying text states that individual well records and locations were
aggregated for confidentiality. Also, information is only provided for
approximately 50% of the wells identified, as completion reports were not
available for the other 50%. The Appendix does not include information on well
purpose, so it is not clear if the wells listed are in fact drinking water wells, or if
the water is used for irrigation, livestock, or other purposes.

and private drinking water wells that are outside the areal
boundary of the proposed exempt area but which may draw
water from the aquifer, along with an analysis of the capture
zone for each of the identified wells.

Please provide the purpose of each of the wells in Table A-1 of
Appendix G 1-1, specifically clarifying if the well is a drinking
water supply well, and provide any available information on
these wells, including the age of the wells/expected life, well
owner, use/production rates, capture zones, and screened
depths.
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5. The application includes an inventory of water supply wells within a 1-mile

radius of the Arroyo Grande oil field boundary, however, no specific rationale is
provided for choosing a 1-mile radius for consideration of water supply wells.
Also, because the oilfield boundary is not the same as the proposed AE
boundary, there are locations where the edge of the search area is less than 1
mile from the proposed AE boundary. This is shown in Figure 1 of the
Statement of Basis {“Locations of Water Supply Wells within the Vicinity of the
Proposed Aquifer Exemption Boundary”}), particularly on the eastern and
southern edges of the proposed AE.

Please provide the rationale for determining the size of the
area selected for the evaluation of nearby water supply wells,
justifying that the selected area is sufficient to identify all
wells that may draw water from the aquifer proposed for
exemption during their lifetimes.

Several public comments (e.g., 0007-27, 0011-4, and 0073-2) suggest that the
well inventory is incomplete and identify wells that may have been missed
during the well survey. Also, in its response to public comment 0005-17/0005-
26/0005-27, DOGGR (global comment) indicated that certain wells, screened in
both the Miguelito and the Edna, likely draw solely from the Edna. Based on
the available information, this appears to be a reasonable statement. However,
the response goes on to say, “The Edna is not hydraulically connected to the oil
bearing Dollie sandstone inside the proposed aquifer exemption area.” This
statement appears to contradict other statements in the aquifer exemption
package, which consider the Edna and the Dollie to be the same formation (for
example, refer to Section 4.1, page 14 of the application).

Please provide any available information on the wells
mentioned in the public comments. If these wells are not
pertinent to the AE request/analysis, please explain this in
your response, In addition, please address the discussion of
the Edna and Dollie Formations to clarify whether they are
hydraulically connected and whether they are indeed the
same formation.

OTHER

Although maps are provided in Figure 1-1, Figure 2-1, and Appendix A 4-1 of
the application, all locational information is provided in T/S/R format. There are
no specific three-dimensional coordinates provided to clearly define the
boundaries of the proposed exempted area. Three dimensional coordinates
(e.g., provided in GIS files) will clearly delineate the proposed boundary and
support the need to make AE information available to the public.

Please provide the three-dimensional coordinates that
delineate the proposed exempted area.
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